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salt, and those manufacturing method etc makes objective as 
anii- Herpesviridae agent. 

[Constitution] 

pyrazole derivative or its salt» which is displayed with 
below-mentioned General Formula 

[Chemical Formula 1] 



[itf . IS Alt I lil±0^x □DflT ZGLTl^X 
t«fc<. 1 Kl±fl>iUft*£*iLTHTiJ:l»3?5 

Tt»Tt*^*»»t. R 2 ««7 
yu*;u« *fcii75/*a>«if*£. R 3 li** 
fll^. /\ay>JST£fclifi*7/u*;i/*£* 

[sum 

Claims 

[ttIMt*0!>fBfll] 
[»*« 1] 

[it ii 




{In Formula, ring A has been allowed to have possessed 
heteroatom of J or more, to have possessed optionally 
substituted aromatic ring of 1 or more or heteroatom of 1 or 
more be possible, optionally substituted fused ring of 1 or 
more, R 1 lower alkyl group or hasbeen allowed to have 
possessed heteroatom of I or more, optionally substituted 
aromatic ring of 1 or more, as for R 2 protecting group of 
hydrogen atom, lower alkyl group or amino group, R 3 shows 
hydrogen atom, halogen atom or lower alky! group 
respectively. } 

[Effect(s)] 

Above-mentioned compound has anti- Herpesviridae action, it 
is useful as themedicine. 



[Claim(s)] 
[Claim 1] 
General Formula 
[Chemical Formula 1] 



Cit4\ BlAli 1 Jsi±<0^TalfT£*FLTl*T 



pyrazole derivative or its salt 0 which is displayed with {In 
Formula, ring A has been allowed to have possessed 
heteroatom of 1 or more, to have possessed optionally 
substituted aromatic ring of 1 or more or heteroatom of 1 or 
more be possible, optionally substituted fused ring of 1 or 
more, R 1 lower alkyl group or hasbeen allowed to have 
possessed heteroatom of ! or more, optionally substituted 



Page 4 Paterra Instant MT Machine Translation 



JP1996183787A 

2) 

53 A A\ 1 U^fl^TDlS^^LTOTtJ: 
<. 1 W±<DS£g5*LT^Ti<fcl^f JS£ 

?! a a<^>x^ =yy-;u. -rs$ve mv>£ 

coif »*£*LTi*-ci*i*s»«-c*y. r 2 
«j:i;R 5 A<7K^JS^T'^^is^ii i ie«a>e 

CI*** 5] 

58 A ttzlt R'coS}§SA</Nny>(^T-T'$.^ 

6-(3-y-fyu-iH-t'7 7-;u-4--i';u)-f = yy 
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>u^-Q7i-;u)-iH-t'57— ;u-4--<;uj'<>X 

<f5*V-;U*fctt 2-C3-7x^;U.|H-t°77- 
-ASS 
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aromatic ring of 1 or more, as for R 2 protecting group of 
hydrogen atom, lower alky I group or amino group, R 3 shows 
hydrogen atom, halogen atom or lower alky I group 
respectively. } 

[Claim 2] 

ring A, has been allowed to have possessed heteroatom of 1 or 
more, tohave possessed optionally substituted aromatic ring of 
1 or more or heteroatom of 1 or more ispossible, optionally 
substituted, 5-member ring of 1 or more and pyrazole 
derivative or its salt 0 which is stated in the Claim I which is 
a fused ring 6 -member ring 

[Claim 3] 

pyrazole derivative or its salt 0 which is stated in Claim 1 
where ring A is benzimidazole, imidazo pyridine or purine 

[Claim 4] 

ring A with benzimidazole^ imidazo pyridine or purine , R 1 
lower alkyl group or has beenallowed to have possessed 
heteroatom of 1 or more, with optionally substituted aromatic 
ring of 1 or more, pyrazole derivative or its salt 0 which is 
stated in Claim 1 where R 2 and the R 3 are hydrogen atom 

[Claim 5] 

pyrazole derivative or its salt G which is stated in Claim 1 
where substituent of ring A or R 1 is halogen atom 

[Claim 6] 

6 - (3 -methyl- 1 H-pyrazole-4- yl ) imidazo { 1 and 2 -a } 
pyridine, 3- chloro-6- (3 -methyl- 1 H-pyrazole-4- yl ) 
imidazo { 1 and 2 -a } pyridine, 1- methyl-6- {3 - (4 
-methoxyphenyl ) - 1 H-pyrazole-4- yl } benzimidazole, 1- 
methyl-6- {3 - (2 and 4 -difluoro phenyl) - 1 H-pyrazoIe-4- 
yl } benzimidazole or 2 -{3 -phenyl- 1 H-pyrazole-4- yl } - 9 
-methyl purine pyrazole derivative or its salt Q which is stated 
in Claim 1 which is 

[Claim 7] 
General Formula 
[Chemical Formula 2] 
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lib 3] 




CHO 



[SC*. IS Alii U±<D^TnffiT£%LXl^X 
<. 1 ia±a>11i*»S*LTl*TtJ:l»l6*«* 

jjt -r ] r* * $ *i s i b * & t - m it 

[lb 4] 

[it*, R 1 ii<5»7;u*;u**fcii i w±a>^ 

[lb 5] 




[^*. ill A, R' liffJieCDSStfHjCS^^tL 

[1b 6] 



compound or its salt 0 which is displayed with {In Formula, 
ring A has been allowed to have possessed heteroatom of 1 or 
more, lo have possessed optionally substituted aromatic ring 
of 1 or more or heteroatom of 1 or more is possible, 
optionally substituted fused ring of 1 or more, R 1 lower alky! 
group or hasbeen allowed to have possessed heteroatom of 1 
or more, optionally substituted aromatic ring of 1 or more 
respectively shows. } 

[Claim 8] 

General Formula 

[Chemical Formula 3] 



compound and General Formula which are displayed with {In 
Formula, ring A has been allowed to have possessed 
heteroatom of 1 or more, to have possessed optionally 
• substituted aromatic ring of t or more or heteroatom of 1 or 
more is possible, optionally substituted fused ring of 1 or 
more shows} 

[Chemical Formula 4] 



compound which is displayed with {In Formula, R 1 lower 
alkyl group or has been allowed to havepossessed heteroatom 
of 1 or more, optionally substituted aromatic ring of 1 or more 
shows. } it reacts General Formula which is made feature 

[Chemical Formula 5] 



manufacturing methodo of compound or its salt which is 
displayed with {In Formula, ring A. R l shows definition and 
same group thedescription above respectively. } 

[Claim 9] 
General Formula 
[Chemical Formula 6] 
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compound and General Formula which are displayed with {In 
Formula, ring A has been allowed to have possessed 
heteroatom of I or more," to have possessed optionally 
substituted aromatic ring of 1 or more or heteroatom of I or 
more is possible, optionally substituted fused ring of I or 
more shows} 

[Chemical Formula 7] 



lit 8] 




CN 
R 1 



compound which is displayed with {In Formula, R 1 lower 
alkyl group or has been allowed to havepossessed heteroatom 
of I or more, optionally substituted aromatic ring of I or 
more, R 4 shows lower alkoxy group respectively. } it reacts 
General Formula which is made feature 

[Chemical Formula 8] 



-tit*. 53 A.R' tmtWZ%tfB\Cm£1:tl 

lim® 10] 
-Aft it 
lit 9] 



CN 
R 1 




manufacturing method 0 of compound or its salt which is 
displayed with {In Formula, ring A y R 1 shows definition and 
same group thedescription above respectively. } 

[Claim 10] 

General Formula 

[Chemical Formula 9] 



<>i iu±0S}ft*££LTi>Tt<nvffi£ii 



compound and trimethylsilyl diazomethane which are 
displayed with {In Formula, ring A has been allowed to have 
possessed heteroatom of 1 or more, to have possessed 
optionally substituted aromatic ring of 1 or more or 
heteroatom of 1 or more is possible, optionally substituted 
fused ring of 1 or more, R 1 lower alkyl group or hasbeen 
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ittzztzttmttz-fea. 

[it 10] 




allowed to have possessed hcteroatom of I or more, 
optionally substituted aromatic ring of 1 or more respectively 
shows. } it reacts the General Formula which is made feature 

[Chemical Formula 10] 



* m m * £ tz 1 1 b 1 ) > * ; u •> 1 j ; u « * -e- *i n 




manufacturing method 0 of pyrazole derivative or its salt 
which is displayed with {In Formula, as for ring A, R 1 
definition and same group thedescription above, as for R 5 
hydrogen atom or trimethy lsily J group is shownrespeciively. 

[Claim 1 1] 

General Formula 

[Chemical Formula 1 1] 



[lb 12] 

R 2 NHNH ? 



compound and General Formula which are displayed with {In 
Formula, ring A has been allowed to have possessed 
heteroatom of 1 or more, to have possessed optionally 
substituted aromatic ring of 1 or more or heteroatom of 1 or 
more is possible, optionally substituted fused ring of 1 or 
more, R 1 lower alkyl group or hasbeen allowed to have 
possessed heteroatom of 1 or more, optionally substituted 
aromatic ring of 1 or more respectively shows. } 

[Chemical Formula 12] 



R NHNH 2 

[it*, r 2 i***®*, «*7;u*;i/**fci* 

lit 13] 



R 2 NHNH 2 

compound which is displayed with {In Formula, R 2 shows 
protecting group of hydrogen atom, lower alkyl group or 
amino group. } it reacts General Formula which is made 
feature 

[Chemical Formula 13] 
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-flftxt— • 
[It 14] 



manufacturing method 0 of pyrazole derivative or its salt 
which is displayed with {In Formula, ring A, R l % R 2 shows 
definition and same group thedescription above 
respectively. } 

[Claim 12] 

General Formula 

[Chemical Formula 14] 




compound and General Formula which are displayed with {In 
Formula, R 1 lower alkyl group or has been allowed to 
havepossessed heteroatom of 1 or more, optionally substituted 
aromatic ring of 1 or more, R 2 shows protecting group of 
hydrogen atom* lower alkyl group or amino group 
respectively. } 

[Chemical Formula 15] 



[it*, R 6 tt**«**fctt««7^*A*$ 

[lb 16] 

o 



HNOC yf 



N 

R 2 



compound which is displayed with {In Formula, R 6 shows 
hydrogen atom or lower alkyl group. } it reacts General 
Formula which is made feature 

[Chemical Formula 16] 
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manufacturing method,, of pyrazole derivative or its salt 
which is displayed with {In Formula, R\ R 2 , R 6 shows 
definition and same group thedcscription above 
respectively. } 

[Claim 13] 

General Formula 

[Chemical Formula 17) 




General Formula which ring closing does compound which is 
displayed with the{In Formula, R 1 lower alkyl group or has 
been allowed to havepossessed heteroatom of 1 or more, 
optionally substituted aromatic ring of 1 or more, as for R 2 
protecting group of hydrogen atom v lower alkyl group or 
amino group, as for R 6 hydrogen atom or lower alkyl group 
respectively shows. } and makes feature 

[Chemical Formula 18] 



[xt^R 1 . r\r 6 itmi<D%iktmc*z* 

34] 

lit 19] 




manufacturing methodo of pyrazole derivative or its salt 
which is displayed with {In Formula, R'„ R\ R 6 shows 
definition and same group thedescription above 
respectively. } 

[Claim 14] 

General Formula 

[Chemical Formula 19] 
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tit*, ISA l± 1 W±c7)^7 L a^ =FZGLXl*T 

/u4;u«£fdi7^go&lfg£,R 3 1*** 

Specification 
[0001] 

[0002] 

<*W0>*»>^<;UXI*, DNA RNA $ 

tHc«i^rtaw*>B*^b«^> aids 



^U^XB^-OUXIiBS 120~-200nm CD?s± 

^^U^.tttt'-fiffl DNA Silfi^lCfto 
Tl>* 0 

I* * 5 £ , * It ^ ;U ^ A ^ -f * (Herpes 
simplex virus)] S(HSV-I), 2jy(HSV-2), tMJ- 
-fh>^D^>r^X (Human 
cytomegalovirus;HCM V) ,7Kffi-*«fi*^-f 
;UX(VariceiIa-zoster virus;VZV), EB ^"OU* 
(Epstein-Barr virus), th B fgfitt'W 
VUX(Human B-lymphotropic virus)(7) 6 II£S# 



pyrazole derivative which is displayed with {In Formula, ring 
A has been allowed to have possessed heteroatom of I or 
more, to have possessed optionally substituted aromatic ring 
of I or more or heteroatom of I or more be possible, 
optionally substituted fused ring of 1 or more, R 1 lower alky! 
. group or hasbeen allowed to have possessed heteroatom of I 
or more, optionally substituted aromatic ring of I or more, as 
for R 2 protecting group of hydrogen atom, lower alky! group 
or amino group, R 3 shows hydrogen atom, halogen atom or 
lower alkyl group respectively. } or anti- herpes agent 0 
whichdesignates pharmacologically acceptable salt as active 
ingredient 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards useful novel pyrazole derivative or its 
salt, and those manufacturing method ere as ami- 
Herpesviridae agent. 

[0002] 

[Prior Art] 

{Background of Invention } virus is special parasite which 
designates DNA or RNA as genome. 

It reveals and in order to utilize portion of heredity equipment 
of host in order to duplicate gene of self, only insidespecific 
host cell multiplication is possible. 

Most eukaryote receive infection of broad virus of course. 

virus infection doing from cold and measles to cancer and 
AIDS regarding human, as for disease which is caused itis 
very many. 

Even among those infection after raw it does herpes group 
virus, in human, it causes concealment infection which Kazuo 
persistent is done. 

herpes group virus with spherical shape virus which was 
wrapped in lipid envelope of host cell derivation of diameter 
120-200 nm, has linear state. double strand DNA in gene : . 

As for virus of Herpes viridae course which infection is 
done,presently, herpes simplex virus (Herpes simplex virus ) 
I type (HSV-I ), type 2 (HSV-2 ), human cytomegalovirus 
(human cytomegalovirus; HCMV ), the chickenpox-herpes 
zoster virus (Varicella-zoster virus;VZV ), EBvirus 
(Epstein-Barr virus ), 6 kinds of human B lymphocyte 
directivity virus (human B-lymphotropic virus ) areknown in 
human. 
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human. 
[0003] 



hsv (DUft. urn ^r-te^tucmiiwt 
mx\m'm 55-33396 #a«f=M*&ti«u 

TCOlt 



Especially because HSV-1,2 most being human with virus 
vvh.chof.en is seen, lips, eye, disease does I type mainly in 
the skin, to be called lips type, because type 2 causes lesion 
mainly in pudenda and urethra, it is called characteristic 
vesselrype. 

Usually, first infection happens with toddler stage I - 4 but 
major portion is latent. 

When first infection it does with newborn, when matrix is the 
antibody possession person, it is a latent, but whole body 
mlection. meningoencephalitis, purpura 
thrombocytopenica. liver J» swellingwhich makes 
hepatitis, adrenal name main is caused. 

With toddler stage first infection, acute herpes characteristic 
microbe ftf oral inflammation, top and bottom respiratory 
tract infection, herpes characteristic felon, vulva vaginal 
flame and mosquito positive type herpes eczema 
meningoencephalitis, hepatitis, corneal inflammation etc 
are caused. 

With adulthood first infection you can see mosquito positive 
type herpes eczema, meningoencephalitis, top and bottom 
respiratory tract infection, corneal inflammation, whole 
body infection, intensesymptom oral inflammation, 
hepatitis, herpes characteristic felon, neuralgia facial 
surface nerve paralysis, genital organs herpes symptom and 
subacute meningitis etc. 

After first infection, concealment infection it does 
Herpesviridae mainlywiih ganglia. 

In case of HSV, even with healthy person lips herpes 
charactensticvessel herpes, cornea herpes is repeated with 
little fatigue and change of the body condition. 

Especially, recently, regarding Japan with patient 
wh.chreceives immunosuppression because of bone marrow 
transplantation, kidney transplant or other organ transplant 
which is generalized, usuallywith healthy state infection it 
cannot do, or viral infectious disease whose it is few 
toactivate, does pathopoiesis. 

There is recurrence etc of lips herpes of for example serious 
illness, time developsin ulcer etc of rear tail, esophagus. 
{Prior Art } Vis-a-vis this, until recently in order that 
multiplication isheld down by duplication etc of genome of 
virus inhibition doing, nucleic acid derivative was used as 
and- herpes agent. 

Below being disclosed in for example Japan Examined Patent 
Publication Sho 56-33396 disclosure, system 
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[0004] 
lit 20] 




[0004] 

[Chemical Formula 20] 



[0005] 

■ca**i47v^ntf;KAcv)/)<^a)ftaib& 
* cote, 6-75/^';>K3H*a>ey5t*>if> 

ACV fcB»i::71M$0?*fc«t»ofcy7<' 
[0006] 

ffilitf.^BB 56-33396 #tt«lcB!l*$*l4 
ACV \t % l)J8»]SA<iS<|f»SSjBc-rfc»H> 

$A<St^Ct. 3)7K« ; £ J R*6<g , !>*OUX(VZV) 
lc»LTJ»*6MSt^t. 4)£J|jf ttflg&I* 



L*^>-iie^*»t?*4 DNA li£TCD£^ 



[0005] 

So aciclovir (ACV ) which is displayed being representative — 
compound , presently it ismade first-line antipsychotic. 

In addition, 6 -aminopurine in same way as vidarabine and 
ACV ofderivative Cannabis saliva L. (hemp ) I click 
ganciclovir which is a guanosinc derivative whichhad sugar is 
used on clinic. 

[0006] 

[Problems to be Solved by the Invention] 

But, regarding these chemical, it is not a fully in effect and the 
ease of dosage or point of safety. 

ACV which is disclosed in for example Japan Examined 
Patent Publication Sho 56-33396 disclosure, because 1) 
solubility causes kidney disorder low, has necessity 
intravenous drip infusion to do slow, 2) oral absorbance isbad, 
effect is low 3) vis-a-vis chickenpox herpes zoster virus 
(VZV ), 4) abnormality isrecognized with small core test 
which is a basic test of mutagenicity, 5)there is a thing or 
other many deficiency where resistant strain has appeared. 

In addition, because vidarabine not to be a fully, with 
ganciclovir the cell toxicity is strong in point of effect, there is 
a or other deficiency which cannotdo long term 
administration, furthermore appearance of chemical which is 
superior isdesired in future furthermore vis-a-vis 
Herpesviridae infectionsymptom of susceptible patient where 
increase is expected. 

Furthermore, DNA which is a gene main body is common 
with all organism, with nucleic acid compound side effect* 
for example mutagenicity and cell toxicity etc to human body, 
loses andthing is thought that it is difficult. 

As for these inventors, in order that these problem are solved, 
as for theresult which research of anti- herpes agent of non- 
nucleic acid type diligence is repeated, discovering anti- 
herpes agent and synthetic intermediate and manufacturing 
method which possess activity and safety which are superior 
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[0007] 

[0008] 
HL21] 




you completed this invcnlion. 
[0007] 

[Means to Solve the Problems] 

Namely as for this invention General Formula 

[0008] 

[Chemical Formula 21] 



[0009] 

R 1 i*««7;u*;u*f;fci± i ia±o)^-f □ 
rurtja^sa* % r 2 itTkmm*. imy 

[0010] 
[1b 22] 



CN 
R 1 




[0009] 

General Formula which is a synthetic intermediate of this 
pyrazole derivative of pyrazole derivative or its salt, which 
isdisplayed with {In Formula, ring A has been allowed to 
have possessed heteroatom of 1 or more, to have possessed 
optionally substituted aromatic ring of 1 or more or 
heteroatom of 1 or more be possible, optionally substituted 
fused ring of I or more, R J lower alkyl group or hasbeen 
allowed to have possessed heteroatom of 1 or more, 
optionally substituted aromatic ring of 1 or more, as for R 2 
protecting group of hydrogen atom % lower alkyl group or 
amino group, R 3 shows hydrogen atom, halogen atom or 
lower alkyl group respectively. } 

[0010] 

[Chemical Formula 22] 



[0011] 

£ , R 1 f*S«7;u*;uS£fcli 1 \ii±(D^T-D 
[0012] 



[0011] 

It regards application as compound or its salt, and these 
manufacturing method and ami- herpes agent which are 
displayed with {In Formula, ring A has been allowed to have 
possessed heteroatom of 1 or more, to have possessed 
optionally substituted aromatic ring of I or more or 
heteroatom of 1 or more is possible, optionally substituted 
fused ring of 1 or more, R 1 lower alkyl group or hasbeen 
allowed to have possessed heteroatom of 1 or more, 
optionally substituted aromatic ring of 1 or more respectively 
shows. }. 

[0012] 
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a A It I ia±CD^xPlfT££LT^Tt£<, 

i Ja±a)B»*$WL-c^Tt«k^3?sa*fc 
±coa»»$^L-c^Ttj:t^«i#a**r. 

%mm * ut'tf^ti sttftA^ -taxtfeizt 

XX, ft. 

Ifb*i4.. 
[0013] 

-;ug ; xhPg ; ^U7t^/g;^*^;u*U/g; 
/Ug;^;ug, x^;ug % :?Pt°;ug, «<V^P 

tit' 0)7 )\,3*\/&\7)\,*a % Z>7)1, 

*p>T;ug, HJ^u^p^uS, 7;i/tai 
*v^ne;uS^ifa)tKP4i/7;u*;u*; 

7-tzh^K-OUg; 

fcfc*<z>7;u*^*^-/^*ou*; 

7-b^-;u*<f*!:(D7;u*y-f;uft; 
7syg ; 

>^;i/7S/S, x^;u7a/£, -f v^ot*;u7 
5</*fcJ:a>7;u*/u75/»; 

v>^;u7^S, >^;ux^;u7H/g, yif 



Vou explain concerning term etc which is stated in below this 
specification. 

ring A has been allowed to have possessed hetcroatom of 1 or 
more, lohave possessed optionally substituted aromatic ring of 
I or more or heteroatom of 1 or more ispossible, optionally 
substituted fused ring of 1 or more shows. 

hetcroatom, you can list oxygen atom, sulfur atom, 
nitrogen atom etc concretely, but even in additionthere is a 
phosphorus, arsenic, antimony, silicon, germanium, 
tin, lead, boron, mercury etc. 

You can list preferably oxygen atom, sulfur atom, nitrogen 
atom. 

[0013] 

substituent, concrete for example hydroxy group; thiol group; 
nitro group; morpholino group; thiomorpholino basis; 
methoxy group, ethoxy group, propoxy group, butoxy 
group or other alkoxy group; fluoromethyl group, 
difluoromethyl group, tri fluoromethyl group, fluoro ethyl 
group or other halogeno alkyl group: which corresponds to 
the fluorine atom, chlorine atom, bromine atom, iodine 
atom'or other halogen atom; nilrile group; azido group; 
formyl group; methyl group, ethyl group, propyl group, 
isopropyl group, butyl group or other alkyl group; vinyl 
group, allyl group, propenyl group or other alkenyl group; 
ethinyl group, butinyl group, propargyl group or other 
alkynyl group, lower alkyl group 

hydroxymethyl group, hydroxyethyl group, hydroxypropyl 
group or other hydroxyalkyl group; 

guanidino group; 

formimidoyl basis; 

aceto imidoyl basis; 

carbamoyl group; 

thio carbamoyl group; 

carbamoyl methyl group, carbamoyl ethyl group or other 
carbamoyl alkyl group; 

methyl carbamoyl group, dimethyl carbamoyl group or other 
alkyl carbamoyl group; 

carbamide basis; 

acetyl group or other alkanoyl group; 
amino group; 

methylamino group, cthylamino group, isopropyl amino 
group or other alkyl amino group; 

dimethylamino group, methylethyl amino base, diethyl 
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7=y>^;uS, 7^/^ot e ;u 
+v^;u7f:~;uS^i:'cD7;u=i^-v^>'U^x;u 

/ux^Lg, :fa;K*va;M$— ;ux^u*£ 
£ # <D7;u3*v*;utf— ;u7;u*;u£;>^u* 

*v>^;ua, x*;u#-*vx^;u£fcif<Z)7 
yu+;u^-+v7;u+JuS;>^-;u^>^;uS, 
>^l>^*x^;u$, xf;i,ft>fiH, x^ 
;U5 L ^x^;bS^if(7)7>'U4-;u^^7;u^^ 
S;75y>^;u75-/>^;i/S, 7£/x^;u7S 

S;>^;U;ftyi^x;u;t*vg, x^;u^;u^*~ 

£*07V— ;u7>U3*v7;u=)*v7;u*;uS; 
tKP*yXfji/t*v>f^S, tKa+vi 
fU + vXf;H/d:i^l:Kn+y7i^ + 
y7J^;bi;^>yi^4y>f^S, 
^ttvxfiii, ^>>;u^-^rv^atf;uS 

#£*<D7Y — JU7;U3*v7;U*;US;MJ>* 

;u7>^ex^S % >*;ux^;u>^;u7>*-3f 
g, h'Ji^;U7>^-^-»<fi:<7)WES*87>^ 

P^>^ug, v^a^+v;uft/d:if<7)v^a7 

g, v^DK>f-/H, v^a^-fexjuSfc 
<t'C0v^P7;u > rx^S;7xx;uS % t°'Jy-^ 
^xx;u£. T7'j;ug, t 0 p'j;uS?d:t'cD7 
x^u^g, ;/pl' 

, t°p , J^*S&if(D7 , J 

h'j^;uS^i'c07 r j-;H5$S7;u^^S;x;u 
*xjH, >:>;ug, p-h;ux>*;u7tv=juftfc 
<t'CDl^g^y^/tvx;^S;K>7^ > l^S^ < ^'(D7 , ; 
D-Y^i;7;U^"P7xx > /US. ^P^xxyug 
&ifO/\P<rV7 , J-yU*;>5 1 b>v^"*v« 
ft4f(D**->7;U3*^***#ff*Ct4<-C 

£**U #J*li7Ki$g,^:*--;ug,xhPg, 
^B;L.^'>!/S,^^;u^'jyS,/\p>r>ii^,- 
hU^*,7vK5,,twu=>/uS,7ays,7yu^r;u 
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amino base or other dial ky I amino group; 

aminomethyl group, aminoethyl group, aminopropyi group 
or other ammo alkyl group; carboxyl; methoxycarbonyl 
group, ethoxy carbony! group, propoxy carbonyl group or 
other aikoxy carbonyl group; methoxycarbony! methyl 
group, ethoxy carbonyl methyl group* propoxy carbonyl 
methyl group, methoxycarbonyl ethyl group, ethoxy 
carbonyl ethyl group, propoxy carbonyl ethyl group or other 
aikoxy carbonyl alkyl group, methyl oxy methyl group, 
methyl oxyethyl group, ethyl oxy methyl group, ethyl 
oxyethyi group or other alkyl oxyalkyl group; methylthio 
methyl group, methylthio ethyl group, ethyl thio methyl 
group, ethyl thio ethyl group or other alkyl thioalky! group; 
aminomethyl aminomethyl group, aminoethyl aminomethyl 
group or other amino alkyl amino alkyl group; methyl 
carbonyl oxy group, ethyl carbonyl oxy group, isopropyl 
carbonyl oxy group or other alkyl carbonyl oxy group; oxy 
methyl group, benzyloxy ethyl oxyethyl group or other aryl 
aikoxy Al n^y alkyl group; hydroxyethyl oxy methyl 
group, hydroxyethyl oxyethyl group or other hydroxy Al P 
alkyl group, benzyloxy methyl group, benzyloxy ethyl 
group and benzyloxy propyl basic or other ary! aikoxy alkyl 
group; trimethyl ammonium group, methylethyl methyl 
ammonium group, triethyl ammonium group or other 
quaternary ammonium group; cyclopropyl group, cyclobutyl 
group, cyclopentyl group, cyclohexyl group or other 
cycloalkyl group; cyclopropenyl group, cyclo butenyl 
group, cyclopentenyl group-containing, cyclohexenyl 
group or other cycloalkenyl group; phenyl group, pyridinyl 
group, thienyl group, fury 1 group, pyrrolyl group or other 
aryl group, methylthio group, ethyl thio group, propyl thio 
group, butyl thio group or other alkyl thio group; phenylthio 
group, pyridinyl thio group, thienyl thio group, furil thio 
group, pyrrolyl thio group or other aryl thio group; benzyl 
group, trifyl group, dimethoxy trityl group or other aryl 
lower alkyl group; sulfonyl group, mesyl group, p- toluene 
sulfonyl group or other substitution sulfonyl group; benzoyl 
group or other ants Roy Lu basis; fluorophenyl group, 
bromophenyl group or other halogeno aryl group; 
methylenedioxy group or other oxy aikoxy group etccan be 
listed. 



optionally substituted of 1 or more, it is possible to have 
possessed these basescombining with option, it means , also 
alkyl group; alkenyl group; alkynyl group; aikoxy group etc 
whichis substituted with for example hydroxy group, thiol 
group, nitro group, morpholino group, thiomorpholino basis 
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[0014] 

?x>, y^y y t: Q-;u, /J-*^7-;u, -f 
■tf-7— ;k ^77-;u, Yy^77-;u, ^ = y 
7-A>, MJ77-yu, t;57-;u, ^ 
7v77-;U, **^v77->/U, v>> 

>£*7— ;u, ^n», v+/u>, •> 

>, ^^7V>, 7'J>, 7-fMv>, 
>, ^y7^77-;u, ^>77^>, ^<>7^ 
t7i>, "OX**-* 7-^, ^>X^77- 
;u, ^>Xf7v77-;k 'OX-f = ^7— 
^y7t 0| Jv>, t° oatfUvX fcfnatfU 

ho 

»* LOi^-tfy, t -, Jv>, ^7 
7-;u, f7v77-;k <f£?7-;u, tfUSv 
>, ^>X^=^*7-;u, -f5y7f'Jv>, ^'J 

[0015] 

IS a A< 5 lift 6 Jt9R0>tt&ircfe& 

t?a-;i,, **U-7-;u, -f y*<*7— 
^77-;u, << y*77-;k -fsy7-;u, MJ 
77-/1, , tf^7-;u, f7>77- 
;u, **^v77-;ufc£'£^>if>, t'Mv 

<fv*f>K— ^>77^>s ^>7^^-^x 
>, ^>X;f ++J-7— ;u, ^>x^77— * 
>Xf7v77-»yk ^>X-f = yy-/u, -f5 
y7t 6, Jv>, t: DDt 0| Jv>, t°QQtfM=v>, 

[0016] 

15tt7^*;u*ti*,»(*Mi=ii**« i-6 

>^/uS, x^yus, n -7at 8 ;uS, i-7at°;i/ 
g, n-7^>>us, i-7^/uft, sec^yuS, t-7 

n-^>f/l,S, i-^V^JUS, sec-^> 



and halogen atom, nitrile group, azido group, formyl group, 
amino group, aikyl amino group, dialkyl amino group, 
carbamoyl group, sulfonyi group etc is included in the 
invention of this application. 

[0014] 

When embodiment as ring A is listed, optionally substituted, 
benzene, pyridine, thiophene, furan, pyrrole, 
oxazole, isoxazoie, thiazole, isothiazole, imidazole, 
triazole, pyrazole, rurazan, thiadiazole, oxadiazole, 
pyridazine, pyrimidine, pyrazine, pentalene, indene, 
naphthalene, azulene, indole, isoindole, indazole, 
chromene, quinoline, isoquinoline, cinnoline, 
q'uinazoline, quinoxaline, naphthyridine, phthalazine, 
purine, pteridine, thieno furan, imidazo thiazole, 
benzofuran, benzothiophene, benzoxazole, 
benzthiazole, benz thiadiazole, benzimidazole, imidazo 
pyridine, pyrrolo pyridine, pyrrolo pyrimidine, pyrido 
pyrimidine etc of I or more can belisted. 



You can list preferably benzene, pyridine, thiophene, 
thiazole, thiadiazole, imidazole, pyrimidine, 
benzimidazole, imidazo pyridine, purine etc. 

[0015] 

Furthermore, when case where ring A 5 -member ring and 6 
-member ring is fused ring is illustrated, concretely 
thiophene, furan, pyrrole, oxazole, isoxazole, 
thiazole, isothiazole, imidazole, triazole, pyrazole, 
furazan, thiadiazole, oxadiazole etc and you can list fused 
ring of benzene, pyridine, pyridazine, pyrimidine, 
pyrazine , etc can list for example indene, indole, 
isoindole, benzofuran, benzothiophene, benzoxazole, 
benzthiazole, benz thiadiazole, benzimidazole, imidazo 
pyridine, pyrrolo pyridine, pyrrolo pyrimidine, purine 
etc. 



[0016] 

R 1 lower alky! group or has been allowed to have possessed 
heteroatom ofl or more, optionally substituted aromatic ring 
of 1 or more shows. 

lower aikyl group, alkyl group, for example methyl group, 
ethyl group, n- propyl group, i-propyl group, n- butyl 
group, i- butyl group, s-butyl group, t-butyl group, n- 
pentyl group, i- pentyl group, s-pentyl group, t-pentyl 
group, neopentyl group, 1- methyl butyl group, 2- methyl 



Page 17 Paterra Instant MT Machine Translation 



JP1996183787A 

□ t: i,2-v^ju;/pb a ;ug:, n-^v;u 
g, i-^*v;u&, 2->^ 

;u:^;ug, i,2-v>f- ;u?*A/*,2,2-v>* 
;u^;uS, i,3-v^;u:^;uS, 2,3-v>* 

2-x^u^;uS. 3-x^;u;/^;ixg. 
l,l,2-HJ>*M^PL:yU** !,2,2-hU>^;U^P 
tf;u&. i-x^;u-i-^u:/Pt: 0 ;ug. i-x^ju 

Sf$L<l±>^;US, x^Ug, n-:7Dfcf;U*, i- 
^Qt°;US,n-^^yU5, i-^^JU*, sec-?> 

[0017] 

>, tf'J v>, f-t7x>, 77>, tfn— 

77-;k <<*9V-fr* h;7V-;u. e^7- 

[0018] 

^□^x-;Uft, 4-?;U*P7xx;i,g , 2,4-v7 

2-^PP7xx;ug. 4-^PP7xx 
;Ug, 2-7 7 a/7xxyu5 % 4-7H/7x-;ug. 2- 
- hQ3?xx;ug. 4--hD7i-iH, 2-V>^ 
;u7^y7x-;iS, 4-y>f;b7^7x-^ 
g, 2->K*v7x-^$ t 4->h^v7xx;U 
J, 2.fl-il,S, N-/^;u-2-t? 

[00I9] 

R 2 l*7K*/ST> (gtt7;U*;uS*fcl475>'* 

£&£*t±7^g<fl<*II£<tLT*Qbft 
Tl^*T*ft*LliL^A^<f«)*"Ct«k<t*l-liBS 

^□D7-tr^;uS. v^DP7-tr^yuS. ^Pt° 
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butyl group. I, l- dimethyl propyl basis of straight chain or 
branched chain of carbon number l~6, I and 2-dimethyl 
propyl basis and n- hexyl group, i- hexyl group. I - meth> I 
pentyl group, 2- methyl pentyl group, 3- methyl pentyl 
group. I, I - dimcthylbuty! group, I, 2- dimethylbutyl group, 
2, 2- dimethylbutyl group, I, 3- dimethylbutyl group, 2, 3- 
dimethylbutyl group. 3, 3- dimethylbutyl group, I- ethyl 
butyl group. 2- ethyl butyl group, 3- ethyl butyl group, 

2- trimethyl propyl group. 1,2, 2- trimelhyl propyl 
group, 1- ethyl -1- methyl propyl group. 1- ethyl -2- 
methyl propyl group, hexyl group etc are meant concretely. 



You can list preferably methyl group, ethyl group, n- 
propyl group, i-propyl group, n- butyl group, i- butyl 
group, s-butyl group, t-butyl group etc. 

[0017] 

Concerning this R l definition regarding heterbatom and 
substituent is similar to description above. 

Therefore, when aromatic ring in R l is listed concretely, 
optionally substituted, benzene, pyridine, thiophene, 
furan. pyrrole, oxazole, isoxazole, thiazole. 
isothiazole. imidazole, triazole, pyrazole. furazan, 
thiadiazole. pyridazine, pyrimidine, pyrazine etc of 1 or 
more can be listed. 

[0018] 

Furthermore concrete, when optionally substituted aromatic 
ring of 1 or more in R 1 isillustrated, 2 -fluorophenyl group, 
4- fluorophenyl group, 2, 4- difluoro phenyl group, 2 
-bromophenyl group, 4- bromophenyl group, 2- 
chlorophenyi group, 4- chlorophenyl group, 2- amino 
phenyl group, 4- amino phenyl group, 2- nitrophenyl 
group, 4- nitrophenyl group, 2- dimethylamino phenyl 
group, 4- dimethylamino phenyl group, 2- methoxyphenyl 
group. 4- methoxyphenyl group, 2- thienyl group, 2- 
pyridyl group, N- methyl -2- pyrrolyl group etc can be 
listed. 

[0019] 

R 2 shows protecting group of hydrogen atom, lower alkyl 
group or amino group. 

Definition regarding lower alkyl group is similar to 
description above. 

If protecting group of amino group, when embodiment is 
listed, is basiswhich is known usually, as protecting group of 
amino group on organic synthesis,especially it is not well 
limited in any basis, lower alkoxy carbonyl group; methyl 
group, t-butyl group, 2,2, 2- trichloroethyl group, trityl 
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^;ug, *xx/u7tr*;u«fc<t'<DE&£*:li 

g. t-:/^;ug, 2,2,2-KJ^PPX^U*. hM? 
/H. p->h4v^>v;ug, p-xhp^i/vju 

;uS?Ui:'0S}ft«$R7;u^;uS;h , >f>^^v , J 

;ug;hU>^yu->u;u>K*v>^;ug, 
;uv'j;uxh*v>^;ug. t-^uv^uv'J 

^v>^;uS^t'c/)S^v , j.;u7^=3+v7>iu 
3,5-v(t-^>;u)-4w\-rKp+v^>v , jT : >S, 

[0020] 

R 3 i**^®^, MP^>l5*£/rli<5*&7;u 
/\n?>fl[*i:l**f*Wfcii. 7'y*IK*. % 

""*fc, <5*57yu+;u«lcM-r*SaiiffISetf5l 

[0021] 

«tLTtt«Hl*BS*tiftt^<fci:iLf<7^ 
<b**i*tt. SUM. *8§££, iam^ 

hU?n,*p>£>7JU/lC/8££* x^>x;U7f->> 
g*£, tKa*v>*>;uu*>8£i£, tKP+v 
x$>7jU7to8££, ^>-b*>x;u*>85*. h 
;ux>x;u*>8$i£, S^UVttfciftB^a* 
;u7to8jUDttJDJ£ ; hU^u7£>tt* h'jx* 

^ > vv^P^+v;U75>^. N,N' -v'Ov 

>x^y-;U7S>l£, hUx£/-;U75>JI, h 
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group, p- methoxy benzyl group, p- nitrobenzyl group, 
diphenylmethyl group, pivaloyl oxy methyl group or other 
substituted lower alkyl group; trimethylsilyl group, t-butyl 
dimethyl silyl group or other substituted silyl group; • 
trimethylsilyl methoxymethyl group, trimethylsilyl - - 
ethoxymethyl group, t-butyl dimethyl silyl methoxymethyl 
group, t-butyl dimethyl silyl ethoxymethyl group or other 
substituted silyl alkoxy alkyl group; benzylidene group, 
salicylidene basis of lower alkanoyl group; 
bcnzyloxycarbonyl group, t-butoxycarbonyl group, p- 
nitrobenzyl oxy carbonyl group or other substituted or 
unsubstituted of the for example formyl group, acetyl 
group, chloroacetyl group, dichloroacetyl group, 
prbpanoyl group, phenyl acetyl group, phenoxy acetyl 
group, thienylacetyl basic or other substituted or 
unsubstituted and p- nitro benzylidene group, m-chloro 
benzylidene group, 3,5-di (t-butyl ) - 4 -hydroxy benzylidene 
group, 3,5-di benzylidene group etc of (t-butyl ) benzylidene 
group or other substituted or unsubstituted can be listed. 



It does removal of these protecting group, according to types 
of protecting group which is used, with conventional method 
such as hydrolysis, reduction it is possible. 

[0020] 

R 3 shows hydrogen atom, halogen atom or lower aikyl 
group. 

halogen atom concretely, you can list fluorine atom, 
chlorine atom, bromine atom, iodine atom etc. 

In addition, definition regarding lower alkyl group is similar 
todescription above. 

[0021] 

types is not limited as salt, but addition salt; methane 
sulfonate, trifluoromethanesulfonic acid salt of addition salt; 
acetic acid salt, maleate, fumaric acid salt, oxalate, 
lactate, tartrate, trifluoroacetate or other organic cart}pxy lie 
acid of for example hydrofluoride, acetate, sulfate, 
nitrate salt, perchlorate, phosphate, carbonate, 
bicarbonate ion. hydrobromide. hydroiodide or other 
inorganic acid and addition salt etc of addition salt; arginine 
salt. lysine salt, serine salt, glycine salt, aspartate, 
glutamate or other amino acid of addition salt; magnesium 
salt, calcium salt or other alkaline earth metal of addition 
salt; sodium. salt, potassium salt or other alkali metal of 
addition salt; trimethyl amine salt, triethylamine salt, 
pyridine salt, procaine salt, picoline salt, dicyclohexyl 
amine salt. N, N&apos;-dibenzyl ethylenediamine salt, N- 
methyl glucamine salt, diethanolamine salt. 
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Aig.^'J^ Attfcfc # <Z>7;U*U£IR<Dttto«; 
[0022] 

>f;UKSyyCl > 2-a]e , ;v>.3-^DD>6-(3-^^ 

;u-)H-tf^y-yu-4-^;u)-<^y7Ci,2-a]t 0| Jv 
>, i-y^;u-6-C3-(4-yh*v^x-;U)-iH-t 0 7 

[3-(2,4-v7;u^a7x-;u)-iH-t 0: 57— ;u-4--< 

;U)/<>X-f5yi/-;u*fcli2-C3-7x-;U-IH- 
[0023] 



[0024] 




CHO 



(1) 



R 1 CN 

V 

(2) 
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trielhanolamine salu tris (hydroxymethyl amino) methane 
salt, phenethy! benzylamine sail or other amine ofethane 
sulfonate, hydroxy methane sulfonate, hydroxy ethane 
sulfonate, benzencsulfonate, toluene sulfonate, taurine 
salt or other organic sulfonic acid can belisted. 



pharmacologically acceptable salt, at time of producing 
medicine usually, usual oneswhich are used are meant. 

[0022] 

Therefore, as embodiment of this application pyrazole 
derivative or its salt, 6 - (3 -methyl- lH-pyrazole-4- yl ) 
imidazo { 1 and 2 -a } pyridine, 3- chloro-6- (3 
-methyl- lH-pyrazole-4- yl ) imidazo {1 and 2 -a } pyridine, 
1- methyl-6- {3 - (4 -methoxyphenyl ) - 1 H-pyrazole-4- yl } 
benzimidazole, 1- methyl-6- {3 - (2 and 4 -difluoro phenyl) 
- 1 H-pyrazole-4- yl } benzimidazole or 2 - {3 
-phenyl-1 H-pyrazole-4- yl } - 9 -methyl purine or its salt etc 
can belisted. 

[0023] 

In addition, structural of compound everything of 
configurational isomer, optical isomer and the tautomer 
which it occurs is included in this invention . 

[0024] 

You explain concerning manufacturing method of the 
compound of this invention which is displayed nextwith 
General Formula below. 

General Formula 

[Chemical Formula 23] 




(I) 



[0025] 

7<>1b£%(3)£I£*1-6^-KT<ft6o 



[0025] 

distance (I ) which is displayed with {In Formula, ring A. R 1 
is same as definition descriptionabove. } is route which 
induces olefin compound (3) which is a useful intermediate in 
synthesis of the compound of this invention barrel pyrazole 
derivative. 

This reaction, in solvent which reaction inhibition is not done, 
does compound (2) compound (1) with by reacting under 
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«*;tT^b 100 deg C (Z>PJ)T?|75CA:*<1?&. 

•So 

[0026] 

fc4t0>T*J;<l#l=IB£Jftfci*4<, W;llii£ 

A, rtJHb-J-MJ^A, **<t*^A % t-?h* 
v^u^a, t: >>^;u75ye'jv>, h 
'j^^;u75>, Hjx^;u7S>, NiN-v-fv? 

□ tf^X*^75>, N->^7U*;U*'J> % N-y 

*;ut'a'jv>, N->^;ue^yy> % n.n-v* 

*;U7-»J>, I ) 8-v7+ft'v^D[5,4,0]^>7 r 

*-7-x>(DBU), f'Jv>, 4.vy^;^7^yt 0, ; 
tfa'jv. -fv+yy 

7kg^b^MJOA, tKS^^'J^A, 
U*"^A, 7^;u'J^A, ^HJ^Ay^-K 
^•J^A^^^-K^h'J^AX^-KcfiftD-f 
hU^ASfcl±*U^A7>U37-h**<^ltb 

[0027] 
[Ik 24] 



.Q 

CHO 



( R Vv, CN 



(4) 



R 
(5) 



existing of sodium methylatc or other base it is possible . 

reaction temperature it differs depending upon reactivity of 
compound, butusualiy from under ice cooling it does between 
1 00 deg C, it is possible. 

[0026] 

When embodiment as base is listed, if it is something which 
isknown usually, as base on organic synthesis, especially it is 
not wejllimited any ones, for example sodium carbonate, 
sodium hydrogen carbonate , potassium carbonate , sodium 
hydride, potassium hydride, t-butoxy potassium, 
pyridine,- dimethylamino pyridine; trimethyl amine and 
triethylamine, N, N- diisopropyl elhylamine, N- ~ 
methylmorpholine, N- methyl pyrrolidine, N- methyl 
piperidine, N, N- dimethyl aniline, ] and 8 -diazabicyclo [5, 4 
and 0] undeca-7-en (DBU ),you can list pyridine, 4- 
dimethylamino pyridine, picoline, lutidine, quinoline, 
isoquinoline, sodium hydroxide, potassium hydroxide, 
lithium hydroxide, butyl lithium, sodium methylate, 
potassium methylate, sodium ethylate or other sodium or 
potassium alcoholate etc. 



[0027] 

In addition, General Formula 
[Chemical Formula 24] 




(ID 



(6) 



[0028] 

esc*, a a, r* im&<D'£&mcvSbi> 0 r 4 
(ii)i=ctort,.*«w<bft**:fttr7 % y-;u« 

^UV-R 1 *14£*AU*u:7-fMbSft(6)£ 
[0029] 



[0028] 

Even with distance (II ) which is displayed with {In Formula, 
ring A, R 1 is same as definition descriptionabove. R 4 shows 
lower alkoxy group. }, useful intermediate canbe synthesized 
in synthesis of the compound of this invention barrel pyrazole 
derivative. ■ ' 

It is a route where this introduces cyano methylene-R'unit 
into compound (4) the compound (5) compound (4) with by 
reacting in solvent .which reaction the inhibition is not done 
and under existing of sodium hydride or other base, induces 
olefin compound (6). 

[0029] 
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i-^^vS, sec-^H+vS % t-^h+vS, n-^ 

D '"K*vS, n-A+y;^+v|, i-^*v;u;j- 
U-y^i^h^vI, l,2-v^;u^h*v 
+ Mfi^h+ySj-lf^^y 

g, U,2-h';>^;u^p,-K+vS, i,2,2-m;>* 
l-x^;u-2->^^D/-K+vS^t*^lf 

[0030] 

-tea 

[ft 25] 



CN + (Me) 3 SiCHN 2 




Here, lower alkoxy group of R 4 , being something which 
corresponds to theaforcmcmioned lower alkyl group, 
concretely, calls alkoxy group of straight chain ur branched 
chain of the carbon number 1-6, for example methoxy 
groups ethoxy group, n- propoxy group, i- propoxy 
group, n- butoxy group, i- buloxy group, s-butoxy 
group, t-butoxy group, n- pentyloxy group, i- pemyloxy 
group, s-penryloxy group, t-penty!oxy group, neopentyl 
oxy basis, you can list I -methyl butoxy group, 2- methyl 
butoxy group, 1, 1- dimethyl propoxy group, 1, 2- dimethyl 
propoxy group, n- hexyloxy group, i- hexyloxy group, " 1- 
methyl pentyloxy group, 2- methyl pentyloxy group, 3- 
methyl pentyloxy group, 1,1- dimethyl butoxy group, 1, 2- 
dimethyl butoxy group, 2, 2- dimethyl butoxy group, 1, 3- 
dimethyl butoxy group, 2, 3- dimethyl butoxy group, 3, 3- 
dimethyl butoxy group, 1 - ethyl butoxy group, 2- ethyl 
butoxy group, 1,1,2- trimethyl propoxy group, 1,2, 2- 
trimethyl propoxy group, I- ethyl -1- methyl propoxy 
group, 1 - ethyl -2- methyl propoxy group etc. 



[0030] 

General Formula 
(Chemical Formula 25] 



(?) 



(8) 




010 



[0031] 

cs*, m a, r 1 imnzatmcvib&o r s i* 

^"To J "C8 $4x5*7*1(111)1* , ±tBf7fI(l),(H) 



W**fri'i))\,V7 % J**^W£tfy-lS deg C Iz 
zizitGmmttattzblz&mozkifiTZ* 

So 



[0031] 

distance (III ) which is displayed with {In Formula, ring A, 
R 1 is same as aforementioned definition. R 5 shows hydrogen 
atom or trimethylsilyl group respectively. } is route which the 
olefin compound which is acquired above-mentioned distance 
(I ), with (II ) the ring closing is done. 

trimethylsilyl diazomethane (8) under cooling, it does this 
reaction, in approximately -78 deg C by adding compound (7) 
here including n- butyl lithium or other base, is possible in 
solvent which for example reaction inhibition is not done. 

Removes trimethylsilyl group of R 5 , conventional silyl group 
with condition which the removal is done, it is possible , it 
can remove trimethylsilyl group byheating with hydrochloric 
acid by in room temperature agitating with for example 
lMtetra butyl ammonium fluoride, or. 
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(0032) 

General Formula 
[Chemical Formula 26] 



(IV) 




[0033] 

[it*, m A. R 1 . R 2 liBlHB^5t[5)CT'$,^> 0 ] 
[0034] 

nt 27] 



R 1 



H 2 N N 



[0033] 

this application compound can be produced even with 
distance (IV ) which is displayedwith {In Formula, ring A, 
R' , R 2 is same as aforementioned definition. .}. 

This in solvent which reaction inhibition is not done, is route 
which hydrazine derivative (II) with reacting, ring closing 
docs compound (10). 

[0034] 

Furthermore General Formula 
[Chemical Formula 27] 



HNOC. 



ft 1 



(V 



(13) 



(14) 



(15) 



[0035] 

[st*. r\ R 2 iifjiesa<tf5)c-cfe^>o r 6 i±* 
*L4mi(V)ii*iitr7 % /--;uK»(*a)*B6i= 

#ffltt*.PJH*"C*675Kft**(l5)tRSir 
*(!3)«)l|/\7-fKR«(*tfc*«l(14)i:JEJC 
«*;*TA^b 100 deg C <7)P B lr*7dC<b&<T'# 



[0035] 

distance (V) which is displayed with {In Formula, R\ R 2 is 
same as aforementioned definition. R 6 shows hydrogen atom 
or lower alky I group. } is route which induces amide 
compound (15) which is a useful intermediate in synthesis of 
this application pyrazole derivative. : 

This reaction, in solvent which reaction inhibition is not done, 
does acid halide derivative of compound (13) compound (14) 
with by reacting it is possible. 

reaction temperature it differs depending upon reactivity of 
compound, butusually from under ice cooling it does between 
100 deg C, it is possible/ 
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[0036] 

General Formula 
[Chemical Formula 28] 




R 1 



' (15) 



(16) 



[0037] 

C*+. R\ R 2 , R 6 ttmffi$»t|?|CT?fc* 0 )T 

»**i*ffffl(vi)tt±E»a(V)(c*m»&*i 

fc75Kit*»(15)*MaL^>IMIi»(i6)S 

^(15)^^K*^^iU^A^i'(7)i^S(7)SST 
«*;tT^b 100 deg C (DrBlT?ft5CtA<r^ 

*a7-bx-h-c*»T«l*r*Ctl=cky. 2- 
[0038] 

»l*T-«|::ii , -78 deg CM 50 deg C, *?£L< 
l*-4(K50 deg C, *ytf *Utt-20-25 deg C O 

[0039] 

x^;ux— r;u, -f V^at°;ux-^;u N xh^t 



[0037] 

It is a route which amide compound ( 1 5) which is acquired 
with theabove-mentioned distance (V ) ring closing does 
distance (VI ) which isdisplayed with {In Formula, R\ R\ R 6 
is same as aforementioned definition. } and induces purine* 
derivative (16). f 

This reaction, in solvent which reaction inhibition is not done 
does compound (15) by under existing of potassium hydrogen 
carbonate or other base reacting it is possible. 

reaction temperature it differs depending upon reactivity of 
compound, butusualiy from under ice cooling it does between 
100 deg C, it is possible. 

When R 2 protecting group, of amino group especially 2 
-tnmethyisilyl ethoxymethyl group is, 2 -trimcthylsily) 
ethoxymethyl group can be removed under ice cooling by 
agitating with boron tris trifluoroacetate. 

[0038] 

Generally, - it does reaction in above-mentioned distance with 
temperature range of 78 deg (M50 deg C, preferably-40~50 
deg C, more preferably-20-25 deg C excluding those which 
especially are stated itis possible . 

[0039] 

Being something which reaction inhibition is not done as 
solvent which it can use with this invention, if it is something 
which usually on organic synthesis is used, especially it is not 
well limited any solvent, for example methanol, ethanoK 
propanoic butanol or other lower alcohols, ethyieneglycol 
glycerin or other poly alcohols, acetone, methylethyl 
ketone, diethyl ketone, cyclohexanone or other ketones, 
diethyl ether, isopropyl ether, tetrahydrofuran, dioxane, 
2- methoxy ethanol, 1 , 2- dimethoxyethane or other ethers, 
acetomtrile, propionitriie or other nitriles, methyl acetate. 



Page 24 Paterra Instant MT Machine Translation 



JP1996183787A 



1996-7-16 



HJ;k ?PtT*-MJ;ufc£(DxHJrt>«. B» 
8f§£x^;u. Bt8Hv:/Pfc:;u, KB? 
fik ^^yuSvx^yuJSif^xxT^a, 
QQ^X ^pd^a, GSJSftijfc*, i,2-v? 

>-tf>, -f>f>, t?'Jv>, 3vy>. u'Jv>, 

-f 7** 

5;E6^>v>. Sifix— T)lUE<nmt 
x$y-;i,7£>. vxfii7 = >, MJ 
x^;u7^>. £g»Jv>, t'^UvV. t'^7v 

>v;u7H>, h;u^y>£<t'0)75>£i, *a,a 

75K, N-^UtrP'JKV, N.N-v^U-fSy 
7P>, N,N-v^/U7izh7£h\ n,n-v>^;u 
*n,A7SKfc<t*(D7£K£S> ^*-*>*;uy> 
»h'J75h\ ^*+M^U&y>KMJ73=K£:£' 

[0040] 

SfflL^*7A^P-7h>75^-^aS^iS«| 
.,[0041] 

flJf , t$»K <*S, tt4ff*!B. 

i-iooomg Tfty l-saaic^itTfi^-r^o 

[0042] 

<kySSfl:» l fLft»,«niEitfl,ffii31iM 

So 



ethylacctate. i'sopropyl acetate, bury I acetate, diethyl 
phthalate or other esters, dichloromethane. chloroform, 
carbon tetrachloride, 1, 2- dichloroethane, 
trichloroethylene, tetrachloroethylene or other halogenated 
hydrocarbons, benzene, toluene, xylene, 
monochlorobenzene, nitrobenzene, indene. pyridine, 
quinoline. collidinc, phenol or other aromatic, pentane, 
cyclohexanc, hexane. heptane, octane, isooctanc. 
petroleum benzine, petroleum ether or other hydrocarbons, 
ethanolamine, diethylamine, triethylamine. pyrrolidine, 
piperidine, piperazine, morpholine, aniline, dimethyl 
aniline and benzylamine, toluidine or other amines, 
formamide, N- methyl pyrrolidone, N, N- dimethyl 
imidazolone. N, N- dimethy.lacetamide, N, N« 
dimethyl formamide or other amides, hexamethyl phosphoric 
acid triamide, hexamethyl phosphorous acid triamide or 
other phosphoric acid amides, water, the mixed solvent of 
solvent or other one, two kinds or more which is used 
miscellaneous is listed, it ispossible , proportion especially is 
not limited. 



[0040] 

After reaction termination above, with desire with 
conventional treatment method , it refines it ispossible by 
recrystallization doing from column chromatography and 
suitable solvent whichuse for example silica gel or adsorbent 
resin etc. 

[0041] 

dose of anti- herpes agent which relates to this invention it 
differsdepending upon types etc of extent, age, gender, 
body weight, administration form, disorder of disease, but 
dividinginto 1 - several times with normal adult per day 
1-1000 mg , it prescribes. 

In addition, either administration form especially cannot be 
limited, canprescribe oral or parenteral with method which 
usually, is used with soft capsule, hard capsule, tablets, 
powder, granule, oral administration liquid, injectable, 
liquid transport etc. 

[0042] 

In these formulating uses stabilizer, emulsifier, absorption 
promotor, boundary surfactant etc diluting agent, binder, 
lubricant, colorant, corrective etc whichusually, is used, and 
in accordance with necessary to bepossible, formulating it is 
done by conventional method . 

for example animal or vegetable oil (soybean oil. tallow, 
synthetic glyceride etc), hydrocarbon (liquid paraffin. 
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W/*7?-f>, EH»/<:77-f 
x^K^v^nt'yu^if). BJa7;m--;u(-fe 

*->ifl/>8 1bt>*U*, tK«J^-+vx^U> 

x^u>yj=j-;u, 7K'Jtfx;utfa'jK>, ^ 
;Hz;uq— 7>U3— ^u(x^y— ;u % << 

if), fc«l»f*(*ii* w»l W6£7;uhx^a 

if), fttt«a^*i*fc+-HJ^i*fciO* iftttt 
(ffittflgffiifK *x>iu ?L»fc£f), WfiSKcDT 
^^'J^JS^xvK^KU^A, SJa-fMJ* 
Afet'), W®£S(7;u^x>. x $/-;u7S 

[0043] 
[0044] 

k hsv-i si±«)astt^-^a'>ai=*y 

24 ^i^UV-f^Q^L/— hlCt«Lfc VERO Sffl 
HSfC 50 100PFU <D HSV-1KOS ft£i»»£ 



squalane, solid paraffin etc), ester oil (octyldodecy! 
myristate, isopropyl myristate etc), higher alcohol 
(cetosteary! alcohol, bchenyl alcohol etc), silicon resin, 
silicon oik boundary surfactant (polyoxyethylene fatty acid 
ester, sorbitan fatty acid ester, glycerin fatty acid ester, 
polyoxyethylene sorbitan fatty acid ester, polyoxyethylene 
hardened castor oil, polyoxyethylene polyoxypropylene 
block copolymer etc), water soluble polymer (hydroxyethyl 
cellulose, polyacryiic acid, carboxyvinyl polymer, 
polyethylene glycol, polyvinyl pynolidone, 
methylcellulose etc), alcohol (ethanol, isopropanol etc), 
polyhydric alcohol (glycerin, propylene glycol, 
dipropylene glycol and sorbitol etc), sugar (glucose, sucrose 
etc), inorganic powder (anhydrous silicic acid, aluminum 
magnesium silicate, aluminum silicate etc), you can list 
purified water etc as these component. 



For pH adjustment inorganic acid (hydrochloric acid, 
phosphoric acid etc), alkali metal salt of inorganic acid 
(phosphoric acid sodium etc), inorganic base (sodium 
hydroxide etc),organic acid (lower aliphatic acid, citric 
acid, lactic acid etc), alkali metal salt of organic acid 
(sodium citrate, sodium lactate etc), organic base (arginine, 
ethanolamine etc) etc can be used. 

In addition, according to need, antiseptic, antioxidant etc 
can be added. 

[0043] 

the compound of this invention shows antiviral action which 
is superior vis-a-vis Herpesviridae, it isa useful compound as 
treatment of infection where Herpesviridae becomes cause 
and occurs and anti- Herpesviridae agent for prevention. 

antiviral activity of the compound of this invention was 
measured in order to show usefulness of the the compound of 
this invention. 

[0044] 

measurement method of anti- Herpesviridae activity 

Measurement of anti- HSV-1 activity did with plaques 
decrease method. 

HSV-lKOSstrain of 50 to I 00 PFU it adsorbs into VEROcell 
which was cultured in24 well microplate. 

3 -day period culture is continued excluding supernatant of 1 
hour later, including detected substance which is diluted in 
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[5 I] 
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culture medium which includes 0.5%methylccllulosc. 

After thai, you dye including 0.25% Neutral Red and counting 
you do thequantity of plaques which can be depended on 
infection of HSV-I. 

concentration of detected substance which number of plaques 
50% is controled was designatedas ED 50 vis-a-vis well of 
control which nothing isadded. 

Ami- Herpesviridae activity of the compound of this 
invention is shown below. 

[0045] 

[Table!] 







S-(3-/?^- 1 H- t'y /u- 
4 -W/U) >f* 5 (1, 2- a) t* y 

i/ y 


0. 48m/hiI 


3-^do~6-(3 fvu- 1 H - 
2 - a) f 


0. 07yg/fnl 


1 -7vu- 6 - (3- (4-> h*>- 

7j.-/u) - i h — f 7 n-- a -r 


0. 0 4 ii g/m I 


1 -t*f-tv- 6- (3- (4 

7x - l H- fc*7 4 --f 


0 . 0 3 ji g/m 1 


1 (3- (2, 4-^7 
^07x=/H-l H- f 


< 0. 0 1 6 u g/m I 



[0046] 

*fc.3S«60iJ* 'H N.M.R.X^^K^AIi 
Variant FT NMR(400MHz)T';fllSLfc o 
[0047] 

ffi,«T,Tr (*Hj7^Ug£,SEM fJMJ^U 
[0048] 

Xltffl i - 

[0049] 



[0046] 

Several Working Example are shown in order furthermore to 
explain this invention nextin detail, but this invention is not 
something which is limited in theseones. 

In addition, in Working Example <sup>lH nmr spectrum 
measured with Varian corporation FT nmr (400 MHz ). 

[0047] 

Furthermore below, as for Tr trityl group, as for SEM the 
trimethylsilyl ethoxymethy! group, as for Bn benzyl group is 
shown respectively. 

[0048] 

[Working Example(s)] 

Working Example 1 ■ - . 

6 - (3 -methyl- 1 H-pyrazole-4- yl ) { 1 and 2 -a } imidazo 
pyridine 

[0049] 
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[Chemical Formula 29] 



[0050] 

4-v>^;U75y-3-(6-Y = C I,2-a] t°U v - 
)-3- ? t > -2- ;j- > (M.Yamanaka et a!. 
Chem.Pharm.Bull.,39(6), 1 556-67, 1991)3 1.4 lg £ 
X^Z-yu 125ml lC*»Sl*, tK5^>-*?D«5 
13.7g£to;L 1 BWn»|»iiaLfc. 

«-T4fc, «Hft£tt;&<fcfei+ttli<tLTflib 

*lfc(ttl2l.25g). 
m.p.:230-~23I° (dec) 
MS:199(MH + ) 
! H-NMR(DMSO-d 6 ) 

(ppm);12.7(lH,br),8.58(lH,m),7.92(lH,br,s),7.56(lH,d 



[0050] 

4 -dimethylamino-3- (6 -imidazo { 1 and 2 -a } pyridinyl ) - 3 
-butene -2- on (M. Yamanaka et al. Chemical & 
Pharmaceutical Bulletin (0009 - 2363, CPBTAL ), 39 (6), 
1556 - 67 and 199J) melting 31.41 gin ethanol 125 ml, 1 
hour heating and rcfluxing itdid including hydrazine-hydrate 

When after cold, it filters crystal which was precipitated, cold 
ethanol washing does and dries, title compound it acquired 
(yield 21. 25g ) as colorless needle crystal. 

m.p.:230~-2 31 deg(dec) 

MS:199 (MIT ) 

6 

,J=9.3Hz),7.54(lH,d,J=l.lHz) J 7.35(lH,dd,J=1.8 ) 9.3Hz),2.37(3H,s) 



[0051] 

mmmi 

3-^^;i,^u/>^;U6-(3.>^;u.iH-t fl ^y— 
yu-4-<;u)[i,2-a]^=yyt 0, jv> 

[0052] 
[ft 30] 




[0051] 

Working Example 2 

3 -thiomorpholino methyi-6- (3 -methyl- 1 H-pyrazole-4- yl ) 
{ 1 and 2 -a } imidazo pyridine 

[0052] 

[Chemical Formula 30] 



<sup>H 
(DMSO- 
(ppm ): 
H,br ), 8 
H,m ), 7 
H,br,s ), 
(1 H,d,J : 
Hz ), 7.5 
H,d,J=l. 
7.35(1 
H,dd,J= 
Hz ),2.3' 
H,s) 
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[0053] 

***)\,*si)l> 780mg £x^/-;u 20m! Izfeffi 
L k 2NHCI3.78ml,37%*;UT»J> 6l3mg 
30#«#Lfc. 

C til I 6-(3 - / ? Jl - 1 H- t e =7 7 - ;U -4- >f ;U ) 
, [l,2-aH=£Vfcf'Jv> 500mg £J)Da. 6 ftPulfiO 
S5iS;?iLfc e 

70ml -Of&aUco 

(EtOAc-Acetone=3- 1 ICTWSititflfiT^ 
^77^ttil<*A<909mg}#btlfco ' * ' - 1 

CH 2 C! 2 cfcyseflt4i:«IHb^«iA<«tfett 
ttfi<tUT 400mgf#b*lfc« 

m.p.:222-223° 



[0053] 

It melted thiomorpholine 780 mg in cthanol 20 ml, 30 rnin it 
agitated including 2 NHCI 3.78 ml.37% formalin 613 mg. 

6 hours heating and refluxing it did in this 6 - including (3 
-methyl- ! H-pyrazole-4- yl ) {1 and 2 -a } imidazo pyridine 
500 mg. 

After cold, after making alkaline with NaHCO<SB>3</SB>, 
it extracted with dichloromethane 70 ml. 

When after solvent removal, residue is refined with column 
chromatography (EtOAc-Acetone=3- 1 ), thebrown 
amorphous state 'solid acquired 909 mg . ' 

When recrystallization it does from CH 2 C1 2 , title compound 
400 mg it acquiredas colorless needle crystal. 

m.p.:222~223 deg 

MS: 3 1 4(MH 4 ) 



MS:3I4(MH + ) 

'H-NMRCDMSO-dfi) $ 
(ppm):12.75(lH,br),8.41(llibr^ 



[0054] 

Working Example 3 

3 -morpholino methyl-6- (3 -methyl- lH-pyrazole-4- yl ) {I 
and 2 -a } imidazo pyridine 

[0055] 

[Chemical Formula 31] 




[0056] [0056] ■ 

Page 29 Paterra Instant MT Machine Translation 



(0054] 
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3-^yU^U/>^;U-6-(3->^;U-lH-t°^7->iU 

-4-^u)[i,2-aMay7tV>> 

[0055] 
UtU] . 
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^U*U>660mg \Z 2NHCI3.78ml. 37%*yU"7 

')> 6i4m g £to*.m;&X' i tfffltmuz. 

Zhlz 6-(3->^;i,.iH-e7-/-;u.4.-f;u) 
U,2-aH=$Vt:M-:;» 500mg 7 ftffl 

NaHCOj £flQ*7;U*'J1$ <!:Lf-& 
DP>^> 100ml T?ft6tULfc 0 

(EtOAc. Me oH=io-|)|CT«S!!1-|)i: 58Img ® 

X^l- 0Ac * ySlBfl " r * t «H^t«jA<j|ii 

*$+«SiLT 55mg ffbtlfc. 
m.p.:244~246'' 
MS:298(MH*) 
'H-NMR(DMSO-d 6 ) 

(ppm):l2.7(lH,br),8.45(IH,br,s),7.56(IH,dd,J=9.3 ; 0. 
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In morpholine 660 mg 1 hour ii agitated with room 
temperature including 2 NHCI 3.78 ml. 37% formalin 614 

mg. 

In this it agitated with 7 hours 80 deg C 6 - including (3 
-methyl-IH-pyrazole-4. yl ) (I and 2 -a } tmidazo pyridine 
s 500 mg. 

After making alkaline after cold, including NaHC 0 3 it 
extractedwith dichloromethane 100 ml. 

When after solvent removal, residue is refined with column 
chromatography (EtOAc-MeOIMO-1 ), 58 J mg solid 
acquired. 

When recrystallization it does this' from EtOAc title 
compound 55 mg itacquired as anhydride needle crystal. 
m.p.:244~~246 deg 
MS:298 (MH + ) 

.8Hz),7.46(lH,s),^ 



[0057] 

mmm4 



3 : 3~K-6-(3->^;u-iH.t77--;u-4-Y>/U)^5 




[0059] 



[0057] 

Working Example 4 

3 -iodo-6- (3 -methyl- lH-pyrazole-4- yl ) imidazo { 1 and 2 
-a } pyridine 

[0058J 

[Chemical Formula 32] 



[0059] 



6 - Melting (3 -methyl- lH.pyrazoIe-4- yl ) { i and 2 -a } 
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7tf';v» 200mg£^y-;u 10ml izm$£ 

it. 3^m 254mg fcflQASSlZT 1 B*BB«»L 
fro 

*&IC3^« 254mg£J)D;l 1 B$PJJ«»Lfco 

(CH 2 C1 2 - MeOH=97. 5-2. 5) fZTfSSiUv^Dn 
H<tLT 150mg }#?>*ifc. 



imidazo pyridine > 200 mg in methanol 10 ml, ] hour 
itagitaied with room temperature including iodine 254 mg. 

--furthermore 1 hour it agitated including iodine 254 mg. 

. Including dichloromethane 50 ml, saturated aqueous sodium 
. bicarbonate solution, saturated saline washing it did 
next, dried with Mg S0 4 . " 

When after solvent removal, it refines residue with column 
chromatography (CH 2 Cl 2 -MeOH=97.5-2.5 ), the 
recrystallization does from dichloromethane, title compound 
1 50 mg it acquired as the colorless crystal. 

m.p.:218 deg (de comp. ) 

MS:325 (MH + ) 



m.p.:218° (decomp.) 
MS:325(Mhf) 

'H-NMR(DMSO-d 6 ) 6 
(ppm): 1 2.75(1 HXNH),8. 17(1 H,m,H^ 



[0060] 

mmm 5 

3-^'a^-6-(3-/^;uiH-t 0: 7y--yu-4-^;i,)^= 

yy[l,2-a]t°Uv> 




[0060J 

Working Example 5 

3 -bromo-6- (3 -methyl- 1 H-pyrazole-4- yl ) imidazo {1 and 2 
-a } pyridine 

[0061] 

[Chemical Formula 33] 



[0062] 

6-(3->^;u-iH-t 0: 77-;u-4-^;u)Ci,2-a]-r^y 

7fcr'Jv» 795mg £v^OD>£>->$/— ;u 
(M)SiS 20ml lC;g«£t*\ MJX^I/TS:/ 
0.48mK«HT lMBr 2 /CH 2 Cl 2 3.43ml £J)Q;L, 



[0062] 

6 - Melting (3 -methyl- 1 H-pyra2oIe-4- yl ) { I and 2 -a } 
imidazo pyridine > 795 mg in dichloromethane-methanol (2 
r 1) mixed solution 20 ml, I hour it agitated with room 
temperature triethylamine 0.48 mU continuously including 1 
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100ml $/)Q** 7K&U W$J1£ 

MeOH-EtOAc *y?IJiSa*4i:»JHtS 
;ifcltfe*SSi:LT 820mg ?#b*ifc B 

m.p.:264~265° (decomp.) 

l H-NMR(CDCl 3 ) 



MB r 2 /CH 2 CI 2 3.43 ml. 

Including dichloromcthane 100 ml, water wash it did, dried 
organic layer with Mg S0 4 . 

When recrystallization it does from MeOH-EtOAc, title 
compound 820 mg it acquiredas pale yellow crystal. 

m.p.:264-265 deg (de comp. ) 



[0063] 

3^DD.6-(3-y^;U-lH-t°77->'U-4-^;L,)'f = 
*V[l,2-a]t:Uv> 




[0063] 

Working Example 6 

3 -chloro-6- (3 -methyl- IH-pyrazoic-4- yl ) imidazo { 1 and 2 
-a } pyridine 

[0064] 

[Chemical Formula 34] 



[0065] 

6-(3->^-lH-fc?57— ;U-4-*OI/)Cl,2-aM5y 
7t 0, Jv» 240mg Z/ty-fr 30ml IC;§0?$ 
it. N-^DO;*£vW5K(NCS)180mg £)JQ*, 

;?^SSL,y^Pa^> 100ml T'ttiiSU 

^«Jl£MgS0 4 *t?»*U i8JIffl£SL SIS £ 
^7A^D7h^'77^- (CH 2 CI 2 -McOH«98-2) 

280mg tebtlfco 



[0065] 

6 - Melting (3 -methyl- 1 H-pyrazoie-4- yl ) { 1 and 2 -a } 
imidazo pyridine > 240 mg in methanol 30 ml, 4 hours 
itagitated with room temperature N- chloro succinimide 
(NCS ) including 180mg. 

It removed solvent, extracted with dichloromethane 100 ml, 
washed with saturated saline. 

When organic layer is dried with Mg S0 4 , after solvent 
removal, residue isrefined with column chromatography 
(CH 2 Ci 2 -MeOH=98-2 ), title compound 280 mg it acquired as 
the colorless crystal. 
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m.p.:207-208 deg C m.p.:207-208 dcg C 

'H-NMR(CDCIj) 6 
(ppm):8M9(lHmJ^5),8.08(l^ 



[0066] 




[0066] 

Working Example 7 

6 - {2 -cyano -2- (2 -pyridyl )} ethenyl imidazo { 1 and 2 -a } 
pyridine 

[0067] 

[Chemical Formula 35] 



<sup>IH-nmr 
(CD C! 3 );de 
(ppm): 8.19 
(1 H,m,H-5) ; 
8.08 (1 
H,d,J=8.8 
Hz,H-8 ), 7.77 
(1 H,s ), 7.72 
(1 H,s ), 7.62 
(1 

H f dd,J=8.8,0.7 
Hz,H-7 ), 2.50 
(3 H,s,Me ) 



[0068] 

^ay^Cl^a^eUvV^-^l^^+vT^^rtK 
1.02 g> 2-v7/^;Ut 0, >lv> 900mg 
Jl 50ml lC;"§»?^h'J^Ay^7-h 95mg £ 
*a^..80degC-C 1 B*MtJH*Lfc. 

1/3 £TS£U tftfcLfr£Sa e Q £;it 
Wm&ftiktLX 950mg ffbtlfcc 

m.p.:149-I51 deg C 



[0068] 

Melting imidazo { 1 and 2 -a } pyridine-6-carboxy aldehyde 
1.02g, 2- cyanomethyl pyridine 900 mg in elhanol 50 ml, 1 
hour itagitated with 80 deg C including sodium methylate 95 
mg. 

When it removes reaction mixture up to approximately 1/3, it 
filters the crystal which was precipitated, cold ethanol 
washing does, dries title compound 950 mg it acquired as pale 
yellow crystal. 

m.p.:149~I51 deg C 



'H-NMR(CDC1 3 ) 

(ppm):8.82(lH 3 m),8.65(lH,ddd,^ 
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[0069] 

mmms 

6-C3-(2-e i Jv^)-lH-e^V r -,/U-4-^;U]< = ^ 
yCl,2-a]t 0, Jv> 

[0070] 



[It 36] 




[0071] 

h'J>f^y , J^v77^>(^ 10%n-^*+r> 
S5a.atS<bfiE»5C#ttS)10ml (D THFlOml 

-78 deg C IC T n-^f ibUf 
(l.6mol/I:n-^*^>;§;£)3.6ml ElSJt 

CtllcHi6ffi| 7 0)ib£%l 0.95g CD THF50ml ;§ 
> 150ml rtt&Lfco 

360mg * ty. ZH\ZX.*S—)\, 30mK ;fitg 
K 1.2ml, ^bfl'J^A 70mg £flQ*. 0.5 ^fbl 
JjQSftifi/TSLfco 

U x^y-il/JIETSSLt, EtoAcIOOml 



m.p.:287~290° (decomp.) 



[0069] 

Working Example 8 

6 - {3 - (2 -pyridyl ) - 1 H-pyrazole-4- yl } imidazo { 1 and 2 
. -a } pyridine 

[0070] 

[Chemical Formula 36] 



[0071] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution, Tokyo Kasei Kogyo Co. Ltd. (DB 69-058-7365 ) 
KK make) in THF 10 ml solution of 10 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/1: n- hexane solution ) including 3.6 ml. 

20 min applying THF 50 ml solution of compound 0.95g of 
Working Example 7 in this, whiledripping, temperature rise 
doing gradually to room temperature 4 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 150 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

After refining, you took 360 mg with column chromatography 
(Only EtoAc ), 0.5 hours heating and refluxing youdid in this 
including ethanol 30 mk concentrated hydrochloric acid 1.2 
mU potassium fluoride 70 mg. 

It made alkaline after cold, including potassium carbonate 
solution, under vacuum removed ethanol, extracted with 
EtoAclOO ml. 

organic layer fraction collection is done, after Mg SO A drying, 
when solvent isremoved, residue recrystallization is done 
from methanol, title compound 150 mg it acquired as 
colorless crystal. 

m.p.:287~290 deg (de comp. ) 
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'H-NMR(CDCIi) 

(ppm):8.60^8(lH,m),8.43~8.42(li^^ 



[0072] 




[0072] 

Working Example 9 

6 - (2 -cyano -2- phenyl ) eihenyl imidazo { 1 and 2 -a } 
pyridine 

[0073] 

[Chemical Formula 37] 



[0074] 

-fS^'/C 1.2-aDfcf'J v>-6-*yu^*v7^-rt K 
I.02g, ^x-^UT-trh^h'JyU 0.86g £x$/— ;u 
10ml 87mg £flQ 

^,80degClCT I 8»|«iaffLfc. 

^ 7 7 f — (CH 2 CI 2 -MeOH=98-2) IC X ffi Si t S 

fc- «H<b*iiiA<ajtfta)«jifcLTi»6*i 



m.p.:159~l61° (decomp.) 



[0074] 

Melting imidazo { I and 2 -a } pyridine-6-carboxy aldehyde 
1.02g, phenyl acetonitrile 0.86g in ethanol 10 ml, 1 hour it 
agitated with 80 deg C including sodium methylate 87 mg. 

When solvent is removed from reaction mixture, residue is 
refined with column chromatography (CH 2 CI 2 -MeOH=98-2 ), 
title compound it acquired as crystal of pale yellow. 

recrystallization it did with ethylacetate-ether-hexane , 
acquired pale yellow powder (yield l.Olg ). 

nrp.: 159-161 deg (de comp. ) - 



'H-NMR(CDCI 3 ) $ 
(ppm):8J6(lH,dd,J=b.9J^ 



<sup>lH-nmr 
(CD Cl 3 );de 
(ppm): 8.76 
(1 
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[0075] 

mmm 10 

6-(2-v7A2-7x-/l,)Xf-^ 4 S?7Cl,2-a] 




[0075] 

Working Example 10 

6 - (2 -cyano -2- phenyl ) ethenyl imidazo { 1 and 2 -a ' 
pyridine 

|0076] 

[Chemical Formula 38] 



H.dd.J^O.9,1.6 
Hz), 7.74(1 
H,dd,J-1.6,9.3 
Hz ), 7.71 - 
7.69 (2 H,m ), 
7.69 - 7.66 (3 
H,m ),7.50- 
7.41 (4 H,m) 



[0077] 

i§;ft)10ml CO THF30ml fg;*Sl::-78 deg C ICT n- 
^>;U l J5 lr >A(1.6mol/l.n-^^^>;§;S)3.6m] 

£/Hl;U HaSElcr 20 Lfc. 

CtllcSIJfilW 9 <D<b** 900mg (7) THFlOml 
20 #/>Mtr«TU»*KlS*TB 

> 100ml "CttdiLfco 

(EtOAc-McOH=98.5:].5)lir«»at, 300mg & 
<hU, CftlZX*/— Jl, 15mL 26 at. ?y 

it^'J^A 53mg £J)D;L 1.5 B$Mttl&a3hL£:. 

lOOmlT'ttaiLfco 
*T«l£#BlU MgSO« fcittt. 

(EtOAc-MeOH-98:2)!CTfi5S1"^t. »SI1b£ 



[0077] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 30 ml solution of 1 0 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/1: n- hexane solution ) including 3.6 ml. 

20 min applying THF 10 ml solution of compound 900 mg of 
Working Example 9 in this, whiledripping, temperature rise 
doing gradually to room temperature 4 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 100 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

After refining, you took 300 mg with column chromatography 
(EtOAc-MeOH=98.5:l.5 ), 1.5 hours heating and refluxing 
youdid in this ethanol 1 5 ml, concentrated hydrochloric acid 
26 drop, including potassium fluoride 53 mg. 

It made alkaline after cold, including potassium carbonate 
solution, under vacuum removed ethanol, extracted with 
dichloromethane 100 ml. 

organic layer fraction collection is done, after Mg S0 4 drying, 
when solvent isremoved, residue is refined with column 
chromatography (EtOAc-MeOH=98:2 ), title compound 140 
mg it acquired as light brown amorphous state solid. 
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'H-NMR(CDCI 3 ) g 
(pprTi):8.09(IH : m)J.75(lH^ 



[0078] 

mmm n 

6-[2-v7A2-(4-7;U^-P^x-;U)]Xt l -;u -f 




[0078J 

Working Example 1 1 

6 - {2 -cyano -2- (4 -fluorophenyl )} elhenyl imidazo { I and 2 
-a } pyridine 

[0079] 

[Chemical Formula 39] 



^[0080] 

1.02g, 4-7DD7x-;U7-t?h~HJ^ 101g£x 

£/-;U 200ml icjg^Jti-t-hu^Ay^-h 
90mg 90 deg C ICT I B$fBJ}»#Lfco 

^* 7 7 -f - (EtOAc-MeOH=98-2) IZ X fft S! L , 
EtOAc-Ether-Hexane^ySSSST-ixttSSHt^ 

m.p.: 157-159 deg C 

'H-NMRfCDCI,) ". *" 5 

(ppm):7.74~7.71(lH,my.71(IH,s)^^ 



[0080] 

Melting imidazo { 1 and 2 -a } pyridine-6-carboxy aldehyde 
1.02g, 4- fluoro phenyl acetonitrile l.Olg in ethanol 200 ml, 
1 hour it agitated with 90 deg C including sodium methylate 
90 mg. 

When it removes solvent from reaction mixture, refines 
residue with the column chromatography 
(EtOAc-MeOH=98-2 ), recrystallization does from 
EtOAc-Ether-Hexane title compound it acquired (yield 
1.22g) as colorless crystal. 

m.p.:157-159degC 



<sup>lH- 
(CDCI 3 ) 
(ppm ): 7. 
7.71 (1 H. 
7.71 (1 H. 
7.70(1 H 
7.68-7.6 
H,m),7.6 
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[0081] 

mmn 12 

6-[3-(4-7;U^-D7x~;i/-lH-t 0: 7 7 — ^-4--f 
;U]<=y7[l,2-a]t e, Jv>)] 

[0082] 

[<b40] 

F 




[0081] 

Working Example 12 

6 - {3 - (4 -f)uorophenyl-lH-pyrazo!e-4- yOimidazo { 1 and 2 
-a } pyridine )} 

[0082) 

[Chemical Formula 40) 



H,dd,J=5. 
Hz ), 7.37 
H,s ),7T 
H,t,J=8.7 



[0083] 

h'J/f-^v'J^UvTy^X^ 10%n-^^> 
;§;#)10ml (D THFlOml jgifclC-78 deg C \ZX n- 
^^;L/»J : f r >A(l.6mol/l:n-^^^>^;$)3.6ml 
ZDUtL. HSJSUT 20 ftffimWUzo 
Zti\zmi&m 1 1 OilGto 1 Og 0) THF50ml & 

> 100ml fftSLfc, 

^^A^P-7h^^7<-(EtOAc-MeOH=98:2)lC 

d*ll::x$/-;U 50mU;«ffiK 3mL>;Mb2j , J 
OA 200mg £l)Da. 0.5 B$fclJ)D&fi35Lfco 

100ml T'tttlSLfco 
*«li£#l*U MgS0 4 

(EtOAc-MeOH=98:2)lwT»SLfco 

MeOH-EtOAc y WISfi-T *t««1b^«5*« 
ftfetSfiiLT 500mg otitic 

m.p.:227~228 deg C 

'H-NMR(CDCI 3 ) 



[0083] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 10 ml solution of 10 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/l: n- hexane solution ) including 3.6 ml. 

20 min applying THF 50 ml solution of compound 1 .0g of 
Working Example 1 1 in this, whiledripping, temperature rise 
doing gradually to room temperature 4 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 100 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

It refined with column chromatography 
(EtOAc-MeOH=98:2 ). 

0.5 hours heating and refluxing it did in this including ethanol 
50 m\ s concentrated hydrochloric acid 3 mU potassium 
fluoride 200 mg. 

It made alkaline after cold, including potassium carbonate 
solution, under vacuum removed ethanol, extracted with 
dichloromethane 100 ml. 

organic layer fraction collection was done, after Mg S0 4 
drying, solvent wasremoved, residue was refined with column 
chromatography (EtOAc-MeOH-98.2 ). 

When recrystallization it does from MeOH-EtOAc, title 
compound 500 mg it acquiredas colorless crystal. 

m.p.:227~228 deg C 
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(ppm):8.08(lHMJ=0.9 : 1.4Hz)^ 



[0084] 

nmm n 

3-^Da.6-C3-(4-7;u+D7x-;u).iH-e7 v y- 

^-4-^;t,]^^yy[l j 2-a]t° l Jv> 

[0085] 

Hb4I] 



[0084) 

Working Example 13 

3 -chloro-6- {3 - (4 -fluorophcnyl ) - I H-pyrazole-4- yl } 
imidazo { 1 and 2 -a } pyridine 

[0085] 

[Chemical Formula 41] 




[0086] [0086] 

6-C3-(4-77^^D7x-;u.iH^7--yU-4^;U]^ = y7[l,2-a]t 0 'Jv> 150mg£>*/-;U 20ml \Z%f$2i£ N- 

*aaX^>W5K(NCS)94mg £*Q;L.70 deg C l=T 1 BfflflfltttLfco Stt£ EiL^DD^> 50ml 

U ffi«***T3fe;*Lfe. MgS0 4 T-fcfcU ;§Sgiit, SiJ^^A^nvh^^^^- 

(EtOAc-McOH«98-2)ICTll|«r*i:«llfcft*4<ajtft7t^77Xttffl#tLr 64mg ?#b^f' e 
'H-NMR(CDC1 3 ) "fl 
(Ppm):8.04(lH,dd,J=0.9J.8Hz^^ 



6 .-{3*. (4 
-fluorophenyl 
yOimidazo rr. 
-a } pyridine 
methanol 20 i 
agitated with' 
chloro succin 
including 94 : 
solvent and e: 
dichlorometh 
washed with 
saline. Whcri~ 
dried with Mj 
solvent remo 1 
isrefmed with 
chromatograp 
(EtOAc-MeO 
compound 64 
as the pale ye 
state solid. <s 
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[0087] 

6.[2-v7A2-(2.>hv+7i-^))If-^ << 

[0088] 
lit 42] 




(CDC1 3 );dc- 
H,dd,J=0.9,I. 
H,s), 7.57(1 
H f dd,J=0.9 f 9. 
7.44(2 H,m) 
H,m))J 



[0087] 

Working Example 14 

6 - {2 -cyano -2- (2 -methoxy phenyl )} ethenyl imidazo { 1 
and 2 -a } pyridine 

[0088] 

[Chemical Formula 42] 



MbO 



[0089] 

I.02g, 2->h*v7x-;U7-feKLHj;U l.!3g £ 
x?/— ;u 20ml iC-gft^-^hU^A^T— h 
76mg 90 deg C T? 8 B#BJfltl*Lfco 

^77>r- (CH 2 CI 2 -McOH=98:2) 1 1 T « S! f 6 
<!:. «Hft#«lA<;«ltfeH(*i:LTf»b*ifc(itt 

a i.07 g ). 

m.p.: I74-176 deg C m.p.: I74-176 deg C 

'H-NMRCCDCI,) 

(ppm):8.84(IH,m)7.87(IH,d,J=9J^^ 



[0089] 

Melting imidazo { l and 2 -a } pyridine-6-carboxy aldehyde 
l .02g, 2- methoxyphenyl acetonitrile l . ! 3g in ethanol 20 ml, 
8 -hour it agitated with 90 deg C including sodium methylate 
76 mg. 

When solvent is removed from reaction mixture, residue is 
refined with column chromatography (CH 2 Cl 2 -MeOH-98:2 ), 
title compound it acquired (yield l.07g ) as pale yellow solid. 
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[0090] 
HffifM 15 

6-(3-(2^h^v7x-;U)-]H-t°^7-;U-4-vl] 

[0091] 
lit 43] 




N OMe 



[0090] 

Working Example 15 

6 - {3 - (2 -mclhoxyphenyl ) - 1 1 1-pyrazoie-4- yl } imidazo 
{ I and 2 -a } pyridine 

|0091] 

[Chemical Formula 43] 



[0092] 

;S;ft)10ml CD THFlOml ;§;^(C-78 deg C \ZX n- 
^;U , ;^ r >A(l.6mol/l:n-^*-y->JS;a)3.6ml 

sad*. naaticT 20 #ratt#Lfc. 



[0092] 

trimethylsilyl diazornethane (Approximately 10% n- hexane 
solution ) in THF 10 ml solution of 10 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/l: n- hexane solution ) including 3.6 ml. 

20 min applying THF 50 ml solution of compound 1.06g of 
Working Example 14 in this, whiledripping, temperature rise 
doing gradually to room temperature 2 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 100 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

After refining, you took 750 mg with column chromatography 
(Only EtoAc ), 0.5 hours heating and re fluxing youdid in this 
including ethanol 50 mk concentrated hydrochloric acid 2 
ml, potassium fluoride 120 mg. 

It made alkaline after cold, including potassium carbonate 
solution, under vacuum removed ethanol, extracted with 
dichloromethane 150 ml. 



ZtllzmUkm 14 (DitSW) |.06g <D THF50ml 
20 #AMtT;»TUffc*l::S;S*Tft 

> 100ml rttdSLfco 

^7A^D-7h^*57<-(EtoAc 0<^)lCrffiSl 
750mg , CftClX^-yU 50ml, ;gi£ 
»2mU >^t*U^A l20mg^jDi0.5B*rBl»D 

150ml TlfiaiLfco 

**JI£#ftU MgS0 4 
L , SI if £ ■ * 5 A £ □ 7 K ^ 5 7 4 - 
(EtO Ac-McOH=98 :2)l C T AS - H "T -5 <t fg !Hfc £ " 
ttAtgtfe^SJgSftfcLT !70mg»b*lfc. 

'H-NMR(CDCI 3 ) 

(ppm):8.20(IH,m),7.96(lH,d,^ 



organic layer fraction collection is done, after Mg S0 4 drying, 
when solvent isremoved, residue is refined with column 
chromatography (EtOAc-MeOH=98:2 ), title compound 170 
mg it acquired as colorless amorphous solid. 
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[0093] 

mmm i6 

3^QP-6-C3-(2->h^v7x-;U)-lH-t°77- 



[0094] 
[1k 44] 




[0093] 

Working Example 16 

3 -chloro-6- {3 - (2 -methoxyphenyl ) - I H-pyrazoie-4- y! > 
imidazo { I and 2 -a > pyridine 

[0094] 

[Chemical Formula 44] 



[0095] 

6«[3.(2-^h + v7x-;U)-lH-t 0: 77-^-4-^ 
;UM5yy[l,2-a]t°';v> 80mg £/$;-)l< 
15ml N-?QD*£vW£K 
(NCS)80mg SSKT 3 B$raU«#Lfco 

;§&£g£U v^an>£> 50ml T'ttiiiU tS 

Mgso 4 -ce«L. »«t 

*7A^DVhy : 7^-(EtOAc-MeOH=98:2)lC 
«@<*i:LT50mgi#btlfco 



[0095] 

6 - Melting {3 - (2 -methoxyphenyl ) - 1 H-pyrazole-4- yl } 
imidazo { 1 and 2 -a } pyridine 80 mg in methanol 15 ml, 3 
hours it agitatedwith room temperature N- chloro succinimide 
(NCS ) including 80 mg. 

It removed solvent, extracted with dichloromethane 50 ml, 
washed with saturated saline. 

When organic layer is dried with Mg S0 4 , after solvent 
removal, residue isrcfined with column chromatography 
(EtOAc-MeOH=98:2 ), title compound 50 mg it acquired as 
the pale yellow amorphous state solid. 



(ppr^ 
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[0096] 

6.(2.v7A2-(2-7^tD7x-^)}Xf-^ -Y 




[0096] 

Working Example !7 

6 - {2 -cyano -2- (2 -fluorophenyi )> ethenyl imidazo { 1 and 2 
-a } pyridine 

[0097] 

[Chemical Formula 45] 



[0098] 

-rayyci^-aDe'jvv^^+vT^f-'tK 

l.02g, 2-7Qa7x-;u7-tzh-K r J;u l.Olg £x 
20ml lC;§8?£i^MJ^A>?- : 7--r- 
?0mg SiDi, 80 deg C V 1 ftfflfltmJro 

y57-f-(EtOAc-McOH=98:2)lCTfll«-r*' 
fc. «Bft**6<»ltfellH*i:LT»e)tL/;(itt 
930mg) o 



[0098] 

Melting imidazo { 1 and 2 -a } pyridine-6-carboxy aldehyde 
1.02g, 2- fluoro phenyl acetonitrile I.OIg in eihanol 20 ml, 7 
hours it agitated with 80 deg C including sodium methylate 90 
mg. 

When solvent is removed from reaction mixture, residue is 
refined with column chromatography (EtOAc-MeOH=98:2 ), 
title compound it acquired (yield 930 mg ) as pale yellow 
solid. 

m.p.:16I~162degC 



m.p.: 161-162 deg C 

'H-NMR(CDC1 3 ) 
(ppm):8.75(lH,ddJ=0.9J.6HzU 
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[0099] 

nmm is 

6-C3-(2-7;u^-a7x^;u)-iH-t°^y-;u-4-^ 

;U]^ = £VCl,2-a)L°'Jv> 




[0099] 

Working Example 18 

6 - {3 - (2 -fiuorophenyi ) - 1 H-pyrazoIe-4- yl } imidazo { I 
and 2 -a } pyridine 

[0100] 

[Chemical Formula 46] 



[0101] 

;§;$)l0ml (D THFlOml feffiZ-lS deg C \ZX n- 
^^yUU5 lr t7A(1.6mol/l:n-^4r'^>;§;S)3.6ml 

na»=r 20 »nin»#Lfc. 

CftlzSJftf?) 17 0lb£$! 0.9g (7) THF50ml ;§ 
;«^20^^ltT;STL>^^(C^S?1±^?!) < b 

>90mi -caasufco 

A^A^PVh^:?-!' — (EtOAc-MeOH=98:2)C: 
Tffi$¥&, L19g^ty, ClftfZi^-yUSOmU 
Xtttt 2mU yvitWJ^J* I20mg £flQ;L 0.5 B# 

100ml rtttlSLfc. 
*f«l£tt»U MgS0 4 

(EtOAc-MeOH-97:3)l C Tffi Si Lfr o 

EtOAc-n-Hexane £9 Wtt»-r4t«mt** 
tffcfettStl/C HOrng f#b*lfc.- 

m.p.:226~228 deg C 

'H-NMRCCDClj) 

(ppm):8.08(lH,m),7.78(lH,s),7.63(l^ 



[0l0l] 

trimethylsilyi diazornethane (Approximately 10% n- hexane 
solution ) in THF 10 ml solution of 1 0 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/1: n- hexane solution ) including 3.6 ml. 

20 min applying THF 50 ml solution of compound 0.9g of 
Working Example 17 in this, whiledripping, temperature rise 
doing gradually 2.5 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 90 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

After refining, you took 1.19 g with column chromatography 
(EtOAc-MeOH=98:2 ), 0.5 hours heating and refluxing 
youdid in this including ethanol 50 mU concentrated 
hydrochloric acid 2 mL potassium fluoride 120 mg. 

It made alkaline after cold, including potassium carbonate 
solution, under vacuum removed ethanol, extracted with 
dichloromethane 100 ml. 

organic layer fraction collection was done, after Mg S0 4 
drying, solvent wasremoved, residue was refined with column 
chromatography (EtOAc-MeOH=97:3 ). 

When recrystallization it does from EtOAc-n- Hexane, title 
compound 140 mg it acquiredas colorless powder. 

m.p.:226~228 degC 
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[0102] 

3.^nn-6-[3.(2-7;u^-D7x-;u).iH-t 0 ^y- 




[0102] 

Working Example 19 

3 -chloro-6- {3 - (2 -fiuoropheny! ) - 1 H-pyrazole-4- yl } 
imidazo { 1 and 2 -a } pyridine 

[0103] 

[Chemical Formula 47] ■ 



[0104] 

6-[3-(2-7;u^Q7x^;u)-iH-t 0: 7y-;u.4.-r 

JUH5y % /[l f 2-a)fcT'Jv> I70mg £>£/-;U 
20ml \Z ;§ fl? £ ■& , N- £ □ Q X £ v > -< = K 
(NCS)l00mg£fla*, Sai=r4«HWflH*Lfc« 
;§&£U£U v*DD>*> 50ml "CtttBL, SS 

*7A£Q7r^77<— (EtOAc-MeOH=98:2)II 
■T«M-r6i:«fHt^«5A<3{Jlfta(*tLr: 
I00mgf»b-*lfc.. 

m.p: 188-189 deg C~ 

'H-NMR(CDCI 3 ) 

(ppm):8.02(lH ) m) J 7.84(lH 5 s),7.56(lH > s) 1 7 55(lH,d,J= 



[0104] 

6 - Melting {3 - (2 -fluorophenyl ) - 1 H-pyrazo!e-4- yl } 
imidazo { 1 and 2 -a } pyridine 1 70 mg in methanol 20 ml, 4 
hours it agitatedwith room temperature N- chloro succinimide 
(NCS) including 100 mg. 

It removed solvent, extracted with dichloromethane 50 ml, 
washed with saturated saline. 

When organic layer is dried with Mg S0 4 , after solvent 
removal, residue isrefined with column chromatography 
(EtOAc-MeOH=98:2 ), title compound 100. mg it acquired as 
the pale yellow solid. 

m.p.:188~189degC 

6 

8.4H2),7.44-7.38(2H,m),7.21-7.15(2H,m),7.12(lH,dd,J=1.6,8.4Hz) 



<sup>U 
(CD Cl 3 
(ppm ): 
(1 H,rcT 
O H,s), 
(lH,s ), 

(1 fW 
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[0105] 

mmm 20 

6-(2-v7A2-(4^h + v7x-/b))lf-jl -f 




[0105] 

Working Example 2 0 

6 - {2 -cyano -2- (4 -methoxyphenyl )} cthenyl imidazo { 1 
and 2 -a } pyridine 

[0106] 

[Chemical Formula 48] 



Hz ), 7 J 

7.38(2 

H,m ),7. 

7.15(2 1 

7.12(1 

H,dd,J= 

Hz) 



OMe 



[0107] 

^ayyCl^-ajeUvV^-^yU^+vT^xtK 
1.02g. 4->Mrv7x^/U7-feh-MJ;U 1.13g £ 
x^/-;u 20ml lC*»?1*^H;^A>^-h 
I20mg $^30^_, 80 deg C T* 1 tifVtf*&Ltz 0 

btlfc(4RJi I.18g)a 



[0107] 

Melting imidazo { 1 and 2 -a } pyridine-6-carboxy aldehyde 
1.02g, 4- methoxyphenyl acetonitriie 1 . 13g in ethanol 20 ml, 
1 hour it agitated with 80 deg C including sodium methylate 
120 mg. 

When after cold, it filters crystal which was precipitated, cold 
ethanol washing does and dries, title compound it acquired 
(yield 1. 18g ) as pale yellow crystal. 

m.p.:125~127 deg C m.p.: 125-127 deg C 

'H-NMR(CDCI 3 ) 6 
(ppm):8.73(lH,s),770~7.66(3H,m),7.61(2HA^ 



[0108] 



[0108] 

Working Example 2 1 



<sup>lH-n 
(CDCI 3 );d 
(ppm):8.7: 
(1 H,s ), 7.7 
- 7.66 (3 
H,m ), 7.61 
H,d,J-8.2 
Hz ), 7.32 ( 
H,s), 7.26 < 
H,d,J=l.l 
Hz ),6.98 (: 
H,d,J=8.2 
Hz ), 3.87 ( 
H,s) 
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6-C3-(4.>h^>^x^^)-!H-t 0 ^V-;U-4->r 

[0109] 
[1b 49] 




6 - {3 - (4 -mcthoxyphenyl ) - I H-pyrazole-4- yl } imidazo 
{ I and 2 -a } pyridine 

[0109) 

[Chemical Formula 49] 



[0110] 

;§;&)10ml 0 THF 1 0ml ;§;SiZ-78 deg C HT n- 
^ ;U'J * O A( 1 .6mo!/l :n-^ *+r> ;*g ;$)3 .6ml 

tmx. naatiw-c 20 #m«»Lfc. 

CtllrHJSftfflJ 20 CDib^^l 1.06g (7) THFSOmI 

20 »iMtr«TL* »/nzsa*rji 

S*1*ftA<b 5 BMHttttLfc. 
> l50mlT'«aiLfco 

*7A^n-7hy^^— (EtOAc-MeOH=98:2)lC 
Tftg!&* 800mg £t 1 )* Ztl\ZX$S-)[, 
50m! s ;gi£g$ 1.4mU >><t*'J^A 80mg ^AQ 

100ml T'lfidJUfco 
*T«li£#JRU MgSO< 

(EiOAc-McOH-98:2)lcr«»r4i:«B<b* 
»6<aJtftiH*tLr 340mg i#b*lfr 0 

m.p.:226~227 degC 

'H-NMR(CDC1 3 ) 

(ppm):8.09(!H,m),7.72(lH J d,J=l.lHz),7.63(lH l d > J= 



[0110] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 10 ml solution of 10 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/l: n- hexane solution ) including 3.6 ml. 

20 min- applying THF 50 ml solution of compound l.06g of 
Working Example 2 0 in this, whiledripping, temperature rise 
doing gradually to room temperature 5 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 150 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

After refining, you took 800 mg with column chromatography 
(EtOAc-MeOH-98:2 ), 0.5 hours heating and refluxing 
youdid in this including ethanol 50 ml, concentrated 
hydrochloric acid 1.4 mk potassium fluoride 80 mg. 

It made alkaline after cold, including potassium carbonate 
solution, under vacuum removed ethanol, extracted with 
dichloromethane 100 ml. 

organic layer fraction collection is done, after Mg S0 4 drying, 
when solvent isremoved, residue is refined with column 
chromatography (EtOAc-MeOH=98:2 ), title compound 340 
mg it acquired as pale yellow solid. 

m.p.:226~227 degC 



l.lHz),7.56(lH 5 dd,J=9.3,0.7H2),7.53(lH,s),7.38(2H,d,J=8,2Hz),7.09(IH,dd,J=9.3,l 
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[0111] 

3-^aP-6-C3>(4.>h + v7x-^)-lH-t°^7- 

[0112] 
lit 50] 



OMe 




[0111] 

Working Example 2 2 

3 -chloro-6- {3 - (4 -methoxyphenyl ) - 1 H-pyrazole-4- yl 
imidazo { 1 and 2 -a } pyridine 

[0112] 

[Chemical Formula 50] 



[0113] 

6-[3-(4->h^v7x-;U)-lH-t e 7V r -;U-4-^ 

;UHSyy[l,2-a)t: e, Jv> 300mg 

50ml ll; & N->7dD*^ ->W5 K 

(NCS)200mg*ftil,aai=T3B»IH«#Lfc Q 

»»$»£U v^DD^> 100ml T'ttaSL, 

*nii$Mgso4'cefltL.SKB£tt.a3$ 

*7A^D"7h^7^-f^-(EtOAc-MeOH=98:2)lC 
150mg f#b*tfc 0 



[0113] 

6 - Melting {3 - (4 -methoxyphenyl ) - 1 H-pyrazo!e-4- yl } 
imidazo { 1 and 2 -a > pyridine 300 mg in methanol 50 ml, 3 
hours it agitatedwith room temperature N- chloro succinimide 
(NCS) including 200 mg. 

It removed solvent, extracted with dichloromethane 100 ml, 
washed with saturated saline. 

When organic layer is dried with Mg SO A , after solvent 
removal, residue isreflned with column chromatography 
(EtOAc-MeOH=98:2 ), title compound 1 50 mg it acquired as 
the pale yellow crystal. 

m.p.:208~210degC 



m.p.:208~210degC 

'H-NMR(CDCIj) 
(ppm):8.05(IHMJ=0.9J.6Hz),7.^ 
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[0114] 
[0115] 

[lb 5i3 



r CO^e 



[0114] 

Production Example 1 

1 -triphenyl methyl benzimidazolc 6-carboxylic acid methyl 
ester 

[0115] 

(Chemical Formula 51] 



[0116] 

-;U 8O0ml (C^DiL. S&dWRK 86. Ig £ flo*, 

i6B#Ba»i»ia3SLfc. 

£Cfcia»£a»U 100 deg C lCT£$r& 
T^4<fflfett*tLTf»6tLfc(tt« 103g) o 

52.85g $ DMF260ml izKifiU TKfHt^M;^ 
-M3.2g£»*, 1 B$|B)«ttLfc. 

Mj:7x-;u>*;u^a'jK ioog ^JDi.saic 
*140>BI»£attLfc. 

ch 2 ci 2 -mcoh *ywBar4^«H«: 

£*A<tofe»a£LTttbftfc(i|xa: 65.8g) 0 

m.p.:17M73 deg C 

MS:419(MH + ) 

r H-NMR(DMSO-d 6 ) 

(ppm):8.08(lH ) s,H-2) > 7.78~7.76(2H,m),7.42~7.37(9H 



[0116] 

benzimidazole-5-carboxylic acid 95. Og in addition to 
methanol 800 ml, furthermore including concentrated sulfuric 
acid 86.1g,16 hours heating and refluxing it did. 

It neutralized after cold, including aqueous potassium 
carbonate solution, vacuum distillation did methanol. 

When it filters precipitation which it occurs, dries with 100 
deg C, benzimidazole-5-carboxylic acid methyl ester it 
acquired (yield 103 g ) as brown powder. 

Without refining this it used for following reaction. 

Suspension it did benzimidazole 5-carboxylic acid methyl, 
ester 52.85g in DMF 260 ml, 1 hour it agitatedincluding 
sodium hydride 13.2g. 

Including triphenyl methyl chloride 100g, 1.5 hours it agitated 
with the room temperature . 

reaction mixture in addition to ice water 41, it filtered 
precipitationwhich it occurs, dried. 

It agitated in powder which it acquires including methanol 
1.21, filtered insoluble solid. 

When recrystallization it does this from CH 2 CI 2 -MeOH, title 
compound it acquired (yield 65.8g )as colorless crystal. 

m.p.:17I~173degC 

MS:419(MH + ) 

<5 <sup>lH-nmr 
m),7.I7^7.12(7H,m),3.69(3H,s,Me) (DMSO-d 6 );de * 

(ppm). 8.08(1 
H,s,H-2), 7.78 -7.76 
(2 H,m), 7.42-7.37 
(9H,m), 7.17-7.12(7 
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[0117] 

[0118] 
[Ifc 52] 

Tr 




A OH 



H,m), 3.69 (3 
H,s,Mc ) 

[0117] 

Production Example 2 

! -triphenyi methyl — 6 -hydroxy methyl benzimidazolc 
[0118] 

[Chemical Formula 52] 



[0119] 

Siitffl 1 <2tt£^89.74g£THF1000mll::;§^ 
(LiAlH 4 )20.3g<7> THF 100ml 1 B^RSJAMt 

SSffitglbT^^-^AOJH.CI)*^;^ 54ml £ 

(JlXi 75.0g) o 
'H-NMR(CDC1 3 ) 

(ppm):7.93( 1 H,s,H-2),7.75( 1 H,d, J=8.2Hz,H-4),7.34- 
0,H-7) t 6.45(IH,d,J-O.7H2 f H-7),4.46(2H,s,CH 2 ) 

[0120] 



[0119] 

It melted compound 89.74g of Production Example 1 in THF 
1000 ml, under nitrogen stream, the lithium aluminum 
hydride (Li Al H 4 ) 1 hour applied dripped in THF 100 mi 
solution of 20.3 g andfurthermore 3 hours agitated with room 
temperature . 

When noting, it adds saturated ammonium chloride (NH 4 C1 ) 
aqueous solution 54 ml, removes filtration and the solvent 
title compound it acquired (yield 75.0g ) as colorless 
amorphous state solid. 



[0121] 
[lb 53] 

COL 



6 

7.16(16H,m, 



[0120] 



<sup> 1 H-nmr (CD Cl 3 );de (ppm ): 7.93 ( I 
H,s,H-2 ), 7.75 (1 H,d,J=8.2 Hz,H-4 ), 7.34 • 
7. 16 (16 H t m„ph, H-7 ), 6.45 (1 H,d,J=0.7 
Hz,H-7),4.46 (2H,s,CH 2 ) 



Production Example 3 

1 -triphenyi methyl — 6 -formyl benzimidazole 
[0121] 

[Chemical Formula 53] 



[0122] 

Mi£01 2 <Dit£fy 75.0g Jvjnn»> 
1000ml l=*»L, JSttft" 8MbV>;tf> 
(MnO,)225g«0*,MfcTl BmWUz 0 

*9/-)\,<d loomi £m^.mi& % mm*v>>n 



[0122] 

It melted compound 75.0g of Production Example 2 in 
dichloromethane 1000 ml, 1 day it agitatedwith room 
temperature activated manganese dioxide (Mn 0 2 ) including 
225 g. 

Including 100 ml of methanol, filtration and residue 
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1996-7-16 

dichloromethane-mcthanol (5: I)you washed with 1 I. 

Combination doing solution which il acquires., when it 
removes the solvent, recrystallization does with eihano! title 
compound it acquired (yield 48. 5g ) as the colorless crystal. 

m.p. .199-200 deg C 



=-8.4Hz ) H-4),7.74(lH,dd,J=l-5,8.4Hz,H-5),7.36-7.I6(l5H > m, 



[0123] 

mmm 23 

i-K , J7i-;u>^;u-6-[2->7 7 /-2-(4-7;u^a 




<sup>l H-nmr 
(CD Cl 3 );de 
(pprn ): 9.66 
(1 H,s,CHO), 
8.10(1 
H,s,H-2 ), 
7.88(1 
H,d,J=8.4 
Hz,H-4 ), 7.74 
(I 

H,dd,J=I. 5,8.4 
Hz,H-5 ), 7.36 
-7.16(15 
H,m f ;ph) t 6.95- 
(1 H.m.H-7) 



[0123] 

Working Example 2 3 

1 -triphenyl methyl — 6 - {2 -cyano -2- (4 -fluorophenyl ) 
ethenyl } benzimidazole 

[0124] 

[Chemical Formula 54] 



[0125] 

KJt#] 3 0)it£fa 53. lg £ 4-7QD7x-;U7 
•i3h-h';yU(p-F-C 6 H 5 CH 2 CN)l«.5g^X^y~^ 
KHJSU 28%^MJOA>^-K>$/- J o,;g 
a6.6mlSttA % 2»llliai»a3IJLfc. 

fc(«tt 52.4g) 0 

m.p.:210~212degC 

'H-NMR(CDCI 3 ) 

(ppm):8.01 ( 1 H,s,H-2),7.84( 1 H,d,J=8.6Hz,H-4),7.8 1( 
0 ),7.36-7.2 1( 1 5H,m,Tr),7. 1 6( 1 H,s,CH),7.07(2H,dd 



[0125] 

compound 53. lg of Production Example 3 4 -fluoro phenyl 
acetonitrile (p- F-C 6 H S CH 2 CN ) suspension it did 18.5 g in 
ethanol, 2 hours heating and refluxing it did including 28% 
sodium meihylate-methanol solution 6.6 ml. 

When after cold, it filters precipitation which it occurs, 
washeswith cold ethanol, title compound it acquired (yield 
52. 4g ) as pale yellow crystal. 

m.p. :2 10-2 12 deg C 



lH,dd,J=8.6,1.6Hz,H-5),7.53-7.50(2H,m, 
,J=8.8,8.6Hz),7.0I(lH,m,H-7) 



<sup>l H-nmr (CD 
CI 3 );de (ppm ): 
8.01 (1 H,s,H-2 ), 
7.84 (1 H,d,J=8.6 
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[0126] 

mmm 24 

[0127] 
[1b 55] 




Hz,H-4 ), 7.8 1 (I 
H,dd,J=8.6,1.6 
Hz.H-5), 7.53- 
7.50(2 H,m,;ph), 
7.36-7.21 (15 
H,m,Tr ), 7.16(1 
H,s,CH), 7.07(2 
H,dd,J=8.8,8.6 
Hz), 7.01 (1 
H,m,H-7 ) 



[0126] 

Working Example 2 4 

1 -triphenyl methyl — 6 - {3 - (4 -fluorophenyl ) ■ 

H-pyrazole-4-yl } benz -f = 3f sole 

[0127] 

[Chemical Formula 55] 



[0128] 

W**)l>is l J)\,VT % J**yffl 10%n-%+^> 
;§;&)34ml <D THF34ml 58;«K-78 deg C \ZX. 
n-^f-^'jfji* (I.6mol/l:n- 's + +r > •§ 
:$)25mi $ttiaa*tr 20 »BS»|tf Lfc B 

C#ll=»lt« 23 7.22g 0) THFSOml 

*** 20 #awtT»Tu»*K£are» 

> 200ml T'ttUiLfc. 

THF50ml lZ;g«Ji*, cttfC 
1M xk7:^;U7>^E— ^A^P^-fKfl) THF 

jsia 50mi n&\zx-mmLtzo 

Rfctelzfr lOOml SflDiLJtETf:: THF £g 

ftbti/^tt* 6.92g) e 
m.p.:224~226 deg C 
l H-NMR(CDCl 3 ) 



[0128] 

trimethylsiiyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 34 ml solution of 34 ml - with 78 deg C, 20 
min itagitated with same temperature n- butyl lithium (1 .6 
mol/1: n- hexane solution ) including 25 ml. 

20 min applying THF 80 ml solution of compound 7.22g of 
Working Example 2 3 in this, whiledripping, temperature rise 
doing gradually to room temperature 4 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 200 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

Melting residue which it acquires in THF 50 ml, in this 
overnight itagitated with room temperature including THF 
solution 50 ml of 1 Mtetra butyl ammonium fluoride. 

When in reaction mixture THF is removed under vacuum 
including thewater 100 ml, precipitation occurred. 

When it filters this, water wash does, after drying, 
recrystallization doeswith dichloromethane, title compound it 
acquired (yield 6.92g ) as crystal of colorless. 

m.p.:224~226degC 



<sup>lH-nmr 
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(ppni):7.88(nis^I-2).7J0(lH^ 

^-F) ( 7.13-7.O9(7H,m),6.87(2H J U=8.8Hz 1 0-F) ) 6.38(lH l m,H-7) 



[0129] 

mmm 25 - 

l-K'J7x-^>^;U.6-Cl-(2-h'J>^^v , >!;UX 

;u-4->Ou)*>X>f=yy--;u 

[0130] 

[it 56] 




(CD Cl 3 );de 
(ppm): 7.88(1 
H,s,H-2 ), 7.70(1 
H,dd>0.7,8.4 
Hz,H-4 ), 7.33 - 
7.24 (IOH.m), 
7.19(2 

H,dd,J=8.8,5.3 
Hz,;ph-F), 7.13 
-7.09 (7 H,m ), 
6.87 (2 H,t,J=8.8 
Hz,;ph-F), 6.38 
(1 H,m,H-7) 



[0129] 

Working Example 2 5 

1 -triphenyl methyl — 6 * { 1 - (2 -trimethyisily! 
ethoxymethyl ) - 3 - (4 -fluorophenyl ) -pyrazoIe-4- yl ) 
benzimidazole 

1 -triphenyl methyl — 6 - { 1 - (2 -trimethyisily 1 
ethoxymethyl ) - 5 - (4 -fluorophenyl ) -pyrazolc-4- yl } 
benzimidazole 

[0130] 

[Chemical Formula 56] 



[0131] 

mi&m 24 <0 it£ty 6.92g £ DMFIOOml \ZBM 
U fclZiti-V)^ A(60% in oil)637mg £1)U7L. 

2.82ml £fiQ;L, £;gfCT 3 B#H«»U=o 

* 300ml £flQ;i, S/£DCM$> 300ml T'fflfcfcL 

fco 

*TfllJl£fi&«l££;kT' 2 @;5t#U 

(7)15 IS 1:1 <D;g£^*<. 7*#MtLXmt>tltz 
(teft8.13g) 0 



[0131] 

When suspension it does compound 6.92g of Working 
Example 2 4 in DMF 100 ml, 40 min it agitates sodium 
hydride (60% in oil ) including 637 mg, transparent solution 
acquired. 

In this 3 hours it agitated with room temperature including 
trimethyisily! ethoxymethyl chloride 2.82 ml. 

Including water 300 ml, it extracted with dichloromethane 
300 ml. 

organic layer twice was washed with saturated saline, after 
drying, solvent was removed with anhydrous magnesium 
sulfate. 

residue when it attaches on column chromatography, liquates 
with 1% methanol-dichloromethane, the title compound 
almost 1: mixture of 1, making network ones, it acquired 
(yield 8.13g ). 
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'H-NMR(CDCI 3 ) 

(ppm):7.91(0.5H,s)J.85(0JH,s)/773(0.5H,d,J=8.4Hz),7.66(0.5HA^^ 



[0132] 

mmm 26 

5-Ci-(2-h | j>^;uv l J;uxh+v^ <: ? 1 ^)-3-(4-7 
;u^-Q7i-;u)-t°7 , y-;u-4-f'^^>X-i's 

5-[l-(2-h'J ;UXh+v>^^)-5-(4-7 

d 71- ;i/ )- 1' 7 -J— ;u-4--T ;u j * > X -< 5 

101331 
lit 57] 



N' 





0 







[0132] 

Working Example 2 6 

5 - { 1 - (2 -trimethylsilyl et ho xy methyl ) - 3 - (4 
-fluoropheny! ) -pyrazole-4- yl } benzimidazole 

5 - { 1 - (2 -trimethylsilyl ethoxymethyl ) - 5 - (4 
-fluorophenyl ) -pyrazole-4- y I } benzimidazole 

[0133] 

[Chemical Formula 57] 
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mmm 25 <Dit^n s.ng 50ml 

Z 0) ?§ ;$ $ , 10% / \° =7 v ^ A - * - Tff > 
(Pd-C)2.8g <7)^/-;u ]0m! jgSlZjjnpL 7Ki?f 
SUftT 50 deg C T' 1 B$fflat#Lfc. 

fttt. fiJSfSSaau, ;Jt;«(c|gfoSJl;K$AD 



1996-7-16 

[0134] 

compound 8. 1 3g of Working Example 2 5 was melted in 50 
ml of methanol, 1 Nhydrochloric acid 1 3 mi was added. 

This solution, 10% palladium-carbon (Pd-C ) in addition to 
methanol 1 0 ml solution of 2.8 g, 1 hour it agitated with 50 
deg C under hydrogen stream. 

After cold, it filtered reaction mixture, it neutralized in filtrate 
including saturated aqueous sodium bicarbonate, removed 
solvent. 

residue when it attaches on column chromatography, liquates 
with 2% methanol-dichloromethane, the title compound 
almost I: mixture of 1 it acquired (yield 4.16g ) as colorless 
amorphous state solid. 



J H-NMR(DMSO-d 6 ) 
(ppm):12.5(IH,br),8.26(0.5H,s^ 



[0135] 

mm 27 

5-[2-v7/-2-(4-7;U* d:7x-;u)Xx-;U] 
[0136] 



[0135] 

Working Example 2 7 

5 - {2 -cyano -2- (4 -fluorophenyl ) ethenyl } - 1 
H-benzimidazole 

[0136] 
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lit 58] 

(J 
N 

H 



CN 



[Chemical Formula 58] 



[0137] 

23 <Dit£1fa 50.0g lOOml \Z 

J*;S£-rJ\ t e, Jv>£5£i£ 11.43g£flD;u 70 dcg 
Ctl.5MWLJ:o 



[0137] 

Suspension doing compound 50.0g of Working Example 2 3 
in methanol 100 ml, 1.5 hours iiagitated wilh 70 deg C 
including pyridine acetate 1 1 43g. 

After cooling, when it filters reaction mixture, ethanok 
washes next with saturated sodium bicarbonate ice water, 
dries, title compound it acquired as solid of pale yellow. 



m.p.:254~255 degC 



m.p.:254-255 deg C 

'H-NMR(DMSO-d 6 ) 6 
(ppm):8.94(lH,s) > 8J4(lH,br,s) ) 8J8(!H,s)J.93(lH,dd,J=lJ,8.6Hz),7.86-7.80(3H,m),7J7(2H,t^ 



[0138] 

mmm 28 

l->fJl/-6-[2-v7/-2-(4-7^tP7i-^)]X 

l-/^;U-5-[2-vT/-2-(4-7;U^P7x-;U)]X 

[0139] 
[it 59] 



<sup>lH-nmr 
(DMSO-d^ );de 
(ppm ): 8.94 (1 
H,s ), 8.34(1 
H,br,s), 8.18 
(1 H,s ), 7.93 
(1 

H,dd,J=l. 1,8.6 
Hz ), 7.86- 
7.80(3 
H,m),7.37(2 
H,t,J=8.9 Hz ) 



[0138] 

Working Example 2 8 

I -methyl-6- (2 -cyano -2- (4 -fluorophenyl )} ethenyl 
benzimidazole 

1 -methyl-5- {2 -cyano -2- (4 -fluorophenyl )} ethenyl 
benzimidazole 

[0139] 

[Chemical Formula 59] 
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[0140] 

mt&m 27 (DitS® 350mg £ DMFlOml ICjgg? 
U 7K^1b^-h , JOA(60% in oi!)100mg £JJO*. 

d*U::3'tMb>*;U 192mg $iDS. % S;g|cr 4 

fi/E;Sl::;K$JKI* % v^DCM$> lOOml "CtttK 

(CH 2 CI 2 -MeOH-9:l)l=r»Kf tSSHtS 

fc(tt*-200mg). 

'H-NMR(CDCI 3 ) 
(ppm):8.26(0.4H,m),8.2 KO^H.m)^. 14(0.6H,dd ) J= 1 .8, 



[0140] 

It melted compound 350 mg of Working Example 2 7 in DMF 
10 ml, between 45 min itagitated with room temperature 
sodium hydride (60% in oil ) including 100 mg. 

In this 4 hours it agitated with room temperature including 
methyl iodide 192 mg. 

In reaction mixture it extracted with dichloromethane 100 ml 
including water. 

When after solvent removal, residue is refined with column 
chromatography (CH 2 CI 2 -MeOH=9 : I ), the mixture of title 
compound it acquired (yield 200 mg ) as brown-amorphous 
solid. 

8.4Hz) > 8.03(0,4H ) s),7.99(0.6H > s),7.90(0.4H,m),7.75-7.70(2H ) m),7.69-7.66(0.4H 



[0141] [0141] 

29 Working Example 2 9 

l.>^7lx.5or6-[3-(4J7;U^n7x - ;U)-!H-d '7 1 -methy!-5or6- {3 - (4 -fluorophenyl ) - 1 H-pyrazole-4- yl } 

V— >U-4-^;UJ^>X-r = ^ N /— ;U - benzimidazole 

[0142] [0142] 

f 60] [Chemical Formula 60] 
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Me n 



[0143] 

;§;$)1.85ml (D THFSml J§;$K-78 deg C ICT, 
n-^f 'Jf OA (1.6moi/l: ^ * it > ?§ 
;*)0.68ml [hISSKT 20 #|H]flH*L 

CtUCMftfl 28 (DitSVto 200mg CO THFlOml 
> 100ml T'ttdiLfco 

f#b*lfc»ai* THFlOml CtUC 
1M f-hv^^T^^-^A^QUKO) THF }g 
fS 5ml SiSKT 2 ftfflfltftLfco 

;K 50ml £*u*.;7£ETIl THF £9£tik. 

7-f-(CH 2 Cl 2 -MeOH=98:2)|rTffiS!Lfc 0 

X 1 UttJ^ 6-tf7 % /-^(**M»6*l. CH 2 C1 2 

tz a 

m.p.:230~231 deg C 

MS:293(MH + ) 

1 H-NMR(DMSO-d 6 ) 

( P pm):13.05(lH,br),8.14(lH,s),7.54(lH,dJ=8-4Hz),7 



[0143] 

trimethylsilyl diazomethane (Approximately 10%n- hexane 
solution ) in THF 5 m! solution of 1.85 ml - with 78 deg C, 20 
min itagitated with same temperature n-_ butyl lithium (1.6 
mol/1: hexane solution ) including 0.68 ml. 

20 min applying THF 10 ml solution of compound 200 mg of 
Working Example 2 8 in this, whiledripping, temperature rise 
doing gradually 4 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 100 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

Melting residue which it acquires in THF 10 ml, in this 2 
hours itagitated with room temperature including THF 
solution 5 ml of 1 Mtetra butyl ammonium fluoride. 

Including water 50 ml, when THF is removed under the 
vacuum, precipitation occurred. 

It Filtered this, water wash did, after drying, refined with 
column chromatography (CH 2 Cl 2 -MeOH=98:2 ). 

When 6 -pyrazole than first fraction body is acquired, 
recrystallizatton does from CH 2 C! 2 , 36 mg it acquired as 
colorless crystal. 

5 -pyrazole than second fraction body it acquired (yield 51 
mg ) as light brown amorphous state solid. 

m.p.:230-2 31 deg C 

6 -pyrazole body 
MS:293 (MH + ) 

46(lH,d,J=1.6Hz),7.45-7.41(2H,m),7.20-7.10(2H,m),7.02(lH,dd,J=8.4,1.6Hz) ) 3. 
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Jlfo 5 -pyrazoie body 

MS:293(MI-T) MS:293 (MH + ) 

! H-NMR(CDCl 3 ) 
(ppm):7.87(IH,s)J74(lH,dJ=r 



[0144] 

mmm 30 ■ 

I-X^;L,-6-[2-v7> / -2-(4-^;U^-a7x- v il,)]x 

i-x^;u-5-[2-v7A2-(4^;u+D7x-;u)]x 




Et N 



[0144] 

Working Example 30 

1 -ethyl-6- {2 -cyano -2- (4 -fluorophenyl )} ethenyl 
benzimida2ole 

1 -ethyl-5- {2 -cyano -2- (4 -fluorophenyl )} ethenyl 
benzimidazole 

[0145] 

[Chemical Formula 61] 



[0146] 

mmm n <D\t^ 7oom g £ thf 

**1W-hU^A(60% in oil)160mg £ 
CftlC3^tX^L833mg£jJ0*. % 50degC"C4 

4 B#m«»ufco 



[0146] 

Suspension doing compound 700 mg of Working Example 2 
7 in THF, 45 min itagitated with room temperature sodium 
hydride (60% in oil ) including 160 mg. 

With 50 deg C furthermore 4 hours it agitated with same 
temperature 4 hours agitation later, furthermore including 416 
mg, in this including ethyl iodide 833 mg. 
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In reaction mixture it extracted with dichloromethane 100 ml 
including water. 

When after solvent removal, residue is refined with column 
chromatography (CH 2 CI 2 -MeOH=9 9:1), the mixture of title 
compound it acquired (yield 580 mg ) as brown amorphous 
stale solid. 



£/£;&l:;>K£^0*. y^DD>^ 100ml rtttij 

(CH,CI 2 ,MeOH=99: 1 )|= X ffi S f Z> t , ff Sift 

T}#b^fc(J|Xj[ 580mg) o 
'H-NMR(CDCI 3 ) 



[0147] 

l.X^;t,-6-[3-(4.7^^D7x-;u).i H .t 0 7y 

l-l^^-5-[3-(4-7^tP7iZ^).|H-t77 

[0148] 
[it 62] 




[0147] 

Working Example 3 1 

1 -ethyl-6- {3 - (4 -fluorophenyl ) - 1 H-pyrazoIe-4- y! 
benzimidazole 

1 -cthyl-5- {3 - (4 -fluorophenyl ) - 1 H-pyrazoie-4- y] 
benzimidazole 

[0148] 

[Chemical Formula 62] 



Page 60 Paterra Instant MT Machine Translation 



JP1996183787A 



1996-7-16 



[0149] 

;§;£)4.83ml <D THFSml ;B;^lZ-78 dcg C ICT 
n-^f 'Jf (1.6mol/l:n- ^ + +1* > ;§ 
«)l.78ml £»0*.,"|B];SJtl::T 20 #ffl«f*L 

tZo 

Ztllzmt&m 30 Oit£fy 550mg CD THFiOml 
«2*£20#AMtT;»TU f**ir#8*1*fcA< 

> 100ml T'ttttLfc. 

f#b*l/cJiS£ THF15ml lZ;"gfl??t+ % CftfC 
1M Th-^f-yUT^^-^A^D'JKO THF ;§ 
$ 5ml S;g|;r 2.5 #fMflt# Uz 0 

7K 50ml £fl0* % THF £B£-t$£, 

?>f--(CH 2 CI 2 -MeOH=99:I <D*> 98:2)lcrfS£( 
Ltz 0 

M Rf lit«-r»iIJ:y 6-e5 % /-;K*A<. * 



[0149] 

trimcthylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 5 ml solution of 4.83 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mo l/l: n- hexane solution ) including 1.78 ml. 

20 min applying THF 10 ml solution of compound 550 mg of 
Working Example 30 in this, whiledripping, temperature rise 
doing gradually 2 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 100 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

Melting residue which it acquires in THF 15 ml, in this 2.5 
hours itagitated with room temperature including THF 
solution 5 ml of I Mtetra butyl ammonium fluoride. 

Including water 50 ml, when THF is removed under the 
vacuum, precipitation occurred. 

It filtered this, after water wash, drying, refined with column 
chromatography (After 98 CH 2 C! 2 -MeOH=9 9:1:2). 

6 -pyrazole than fraction which shows high Rf value body, 
inaddition, 5 -pyrazole than fraction which shows low Rf 
value body, 1 10 mg. 153 mg acquired respectively as brown 
amorphous solid together. 



6 -pyrazole body 
'H-NMR(CDCi 3 ) 

( P pm):7.90(lH,s),7.76(lH,s),7.75(lH,dd,J=0.7,8.4Hz),7.45(2H,dd } J=8.7,5.3 



5 "tV/— -M* 5 -pyrazole body 

'H-NMR(CDCI 3 ) . . . 

( PP m):7.93(lH,s),7.75(lH,m),7^^ 
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(ppm):7.93(lH.sy.75(lH,m),7.73(lH,s^ 



[0150] 

mmm 32 

i->^;u-6-[2-(4-h»j7;u^a>^;u7x^^)-2- 




[0150] 

Working Example 32 

1 -methyl-6- {2 - (4 -trifluoromethyl phenyl) - 2 -cyano } 
ethenyl benzimidazole 

[0151] 

[Chemical Formula 63] 



[0152] 

SiiSfM 8 <Dit£fa 160mg. 4-V)?ao/?)lZ? 
x-;UTi:S- h'J^U 185mg A> 3ml IZ 

;§A?£t*\ 28%^HJ^A>^7-h<7)^/-;u 
o. imi sfloissr 2 «ia«»Lfco 

^^^-(CH 2 Cl 2 -Me0H=97:3)(ZTSSSLfr o 

CH 2 Cl 2 -n-Hex *yiie*r4i«HfcS«!lA< 
ftfeft^iLT^ftfcOlXfi 257mg) 0 



m.p.:166~J68degC 

l H-NMR(CDCl 3 ) 6 
(ppm):8.26(lH 1 m J H-7),8.00(lH,s,H-2) J 7.87(lH,d ) J-8.4Hz,H-4),7.82(2H > d ) J=8.2Hz, 
<t> ),7.76(lH,s,CH=),7.72(2H,d,J=8.2Hz„ 
<t> ),7.67( 1 H,dd,J= 1 8,8.4Hz,H-5),3.93(3H,s,Me) 



[0152] 

Melting compound 160 mg, 4- trifluoromethyl phenyl 
acetonitrile 185 mg of Production Example 8 in ethanol 3 ml, 
2 hours itagitated with room temperature including methanol 
solution 0.1 ml of 28% sodium methylate. 

solvent was removed from reaction mixture, residue was 
refined with the column chromatography 
(CH 2 Ci 2 -MeOH=97:3 ). 

When recrystallization it does from CH 2 CI 2 -n- Hex, title 
compound it acquired (yield 257 mg ) as the colorless 
powder. 

m.p.:166-168degC 



<sup>lH-nmr (CD Cl 3 );de 
(ppm): 8.26(1 H,m,H-7 ), 
8.00(1 H,s,H-2 ), 7.87(1 
H,d,J=8.4 Hz,H-4 ), 7.82 (2 
H,d,J=8.2 Hz,;ph), 7.76(1 
H,s,CH=), 7.72(2 H,d,J=8.2 
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[0153) 

mmm 33 

1- > 9- -6- [ 3-(4- h*)-pjltO/9JUyz- 

[0154] 
[fb 64] 



"7 



.CF3 



Hz ; ,;ph),7.67(l 
H.dd,J=l. 8,8.4 Hz,H-5 ), 
3.93 (3 H,s,Me) 



[0153) 

Working Example 33 

1 -methyl-6- {3 - (4 -trinuoromelhy! phenyl) - 1 
H-pyrazolc-4-yl } benzimidazoie 

[0154] 

[Chemical Formula 64] 



[0155] 

MJ^UvU;Uv77;<$>(fa 10%n-^*-*> 
;§;$)!. 82ml (D THF2ml ;§;$fc-78 dcg C \ZX 
n- jf =F )l> 'J * ^ A (1.6mol/l: ^ * * > ;*§ 
*)l.34ml [h];££ICT 20 »[B|«lffL 



dtUcHIfeflJ 32 COik^^j 250mg (7) THF8ml 
20 »AMtT;«TL,^^lcS;g*-C» 

> 100m! rtttliLfc, 

THF5m! CftlZ IM 

xK^*^7>^-^A:7D'JK<7) THF 
1.5ml £JjQ*., Safer 2 B$|BIflM*Lfco 

* 100ml fcETK THF ^Sint, 

7<-(CH 2 Cl 2 -MeOH=98:2)(ZT^SiL/ro 

itt*x*;i/J:yff*6ii-f 4t«Hfc^**<*ft- 
JSfii:Lrf»&tlfc(iRa 218mg) 0 



m.p.:213-215degC 

l H-NMR(CDCl 3 ) d 
(ppm):7.89(lH,s > H-2) > 7.76(lH,s),7.76(lH ) dd,J=8.4,0.7H2 J H-4),7.62(2H > d,J=8.2Hz, ) 

),7.56(2H,d,J=8.2Hz ( 
0),7.29(!H,m l H-7),7.21(lH,dd,J=8.4,I.6Hz > H-5),3.77(3H,s,Me) 



[0155] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 2 ml solution of 1 .82 m) - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/1: hexane solution ) including 1 .34 ml. 

20 min applying THF 8 ml solution of compound 250 mg of 
Working Example 32 in this, whiledripping, temperature rise 
doing gradually to room temperature 3 hours it agitated. 

Including saturated ammonium chloride solution, it extracted- 
with dichloromethane 100 mi. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

Melting residue which it acquires in THF 5 ml, in this 2 hours 
itagitated with room temperature including THF solution 1.5 
ml of 1 Mtetra butyl ammonium fluoride. 

Including water 100 ml, when THF is removed under the 
vacuum, precipitation occurred. 

It filtered this, after water wash, drying, refined with column 
chromatography (CH 2 Cl 2 -MeOH=98:2 ). 

When recrystallization it does from ethylacetate, title 
compound it acquired (yield 218 mg )as the colorless crystal. 

m.p.:213~215degC 



<sup>lH-nmr (CD Cl 3 ),de 
(ppm): 7.89(1 H,s,H-2 ), 
7.76(1 H,s), 7.76(1 
H,dd,J=8.4,0.7 Hz,H-4 ), 
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[0156] 
Hffi(J>)34 

i->fi^6-[2-v7A2'(2 1 4-y7/l,/t'D7i: 

[0157] 
[It 65] 




7.62(2H,d,J=8.2 Hz„;ph), 
7.56(2 H,d,J=8.2 Hz,;ph), 
7.29(1 H,m.H-7),7.21 (1 
1-1^(1,^-8-4,1.6 Hz,H-5 ), 
3.77(3 H,s,Me) 

[0156] 

Working Example 34 

1 -methyl-6- {2 -cyano -2- (2 and 4 -difluoro phenyl)} ethenyl 
benzimidazole 

[0157] 

[Chemical Formula 65] 



[0158] 

Kia#]8 (DitSV) 1.00g,2,4-v7;U^"D7x~ 
;U7-tzh-hU^ 966mg £x£/-JU 11ml 
)!?£-rJ\ 28%-t-h»J^A>T^-h<7)>^/-;U;§ 
;8 0.2ml ^O^K^T? 7 B^JlftU-o 

ffrajLfc*gS£att. ;^x^y-;u55tL, Stmt 

3 1.02g) o 
m.p.:>300 deg C 
^-NM^CDClj) 



[0158] 

Melting compound l.OOg* 2, 4- difluoro phenyl acetonitrile 
966 mg of Production Example 8 in ethanol 1 1 ml, 7 hours 
itagitated with under ice cooling including methanol solution 
0.2 ml of 28% sodium methylate. 

When it filters crystal which it precipitated, cold ethanol 
washing does, dries, title compound it acquired (yield 1.02g ) 
as colorless crystal. 



m.p.:>300 deg C 

d (ppm): 
8.22(IH,m,H-7)J.98(lH,s,^ 
(/>),7.O2-6.92(2H,m,0),3.92(3H,s,Me) 



<sup>lH- 
(CDCI 3 ); 
(ppm ): 8. 
(1 H,m,H- 
7.98(1 
H,s,H-2 ), 
7.85(1 
H,dd,J=8.' 
Hz,H-4 ), 
(1 H,s ),7 
0 

H,dd,J=8.' 
Hz,H-5 ), 
-7.56(1 
H,m,;ph), 
- 6.92 (2 
H,m,;ph), 
(3 H,s,Me 



[0159] 



[0159] 
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)->^;u-6-[3-(2 f 4-v7;i/^a7x-;u).iH-t°5 
7-;u-4-^;u)^>X^V-;u 

[0160] 
[1b 66] 




Working Example 35 

I -methyl-6- {3 • (2 and 4 -difluoro phenyl) - 1 H-pyrazole-4- 
yl } benzimidazole 

[0160] 

[Chemical Formula 66] 



[0161] 

MJ>^;UvU;Uv77^>(ft 10%n-^^+K> 
;*S;flE) 12.2ml <D THF12ml ;§;SIZ-78 deg C \ZX 
n- -} =F ;U U **? A (1.6mol/l:n- ^ * > ;§ 
;$)8.95ml fs);SSf-T 20 #Feim#L 

CftlcHtetfi) 34 C01t£% 1.51g CD THF50mI 
20 »AMtr;T8TL, ^>5lzS;g$-c» 

> 100ml rttajLfc. 

f#£ftfcK;f£ THF20ml \Zf&tft£& % 

1M t-Kt^^^T^^-^A^D'JKCO THF ;§ 

« I0.7ml ^;Sf^T 5 &#Pb1$ #Lfc. 

7K 100ml £UD* % JttETlZ THF £ffl£T3<t, 



7<-(CH 2 C! r MeOH=97:3)f-T«KL^o 

ft<Z)*SfiiLTf»bftfc(ltt* 1.65g) 0 
m.p.;237~238 degC 
MS:311(MH + ) 
'H-NMR(CDC1 3 ) 

(ppm):7.86( 1 H,s,H-2J,7.80( 1 H,s),7.71( lH,dd,J=8.4 
0 ),7.27(1 H,m,H-7),7. 1 7( 1 H,dd,J=8.4, 

*),6.86-6.81(lH,m,0),3.77(3H,s 3 Me) 



[0161] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 12 ml solution of 12.2 ml - with 78 deg C 
20 min itagitated with same temperature n- butyl lithium (1.6 
mol/1: n- hexane solution ) including 8.95 ml. 

20 min applying THF 50 ml solution of compound 1 .5 lg of 
Working Example 34 in this, whiledripping, temperature rise 
doing gradually to room temperature 3.5 hours itagitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 100 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

Melting residue which it acquires in THF 20 ml, in this 5 
hours itagitated with room temperature including THF 
solution 10.7 ml of 1 Mtetra butyl ammonium fluoride. 

Including water 100 ml, when THF is removed under the 
vacuum, precipitation occurred. 

It filtered this, after water wash, drying, refined with column 
chromatography (CH 2 CI 2 -MeOH=97:3 ). 

When recrystallization it does from dichloromethane, title 
compound it acquired (yield 1.65g ) as the crystal of colorless. 

m.p.:237-238 degC 

MS: 31 I (MH + ) 



0.7Hz,H-4),7.36~7.30(lH,m, 
1.6Hz,H-5),6.92-6.87(IH,m, 



<sup>IH-nmr (CD Cl 3 );de 
(ppm): 7.86(1 H,s,H-2 ), 7.80 
(1 H,s), 7.71 (1 H,dd,J=8.4,0.7 
Hz,H-4 ), 7.36 -7.30 (1 
H,m,;ph), 7.27(1 
H,m,H-7 ),7.17(1 
H,dd,J=8.4,I.6Hz,H-5 ),6.92- 
6.87(1 H,m,;ph), 6.86-6.81 (1 
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[0162] 

mmm 36 

l->f;U6-(2>y7A2-{2-7^tP7i-;i,)Xf 
[0163] 



[1b 67] 




[0164] 

3Ki6<W8<&<b£«5 300mg, 2-7Da7xn;U7-t: 
h-h'^U 253mg £x£y-;U 5ml (Z;gfl?£ti\ 
28%t"KU^A>^7-h0>^y-;U;§;S 0.1ml 

fifc««fcy»«£H£ U istUUrty 50ml |= 



[0165] 

nmm 37 

l-^^;U-6-C3>(2-7;U^D7xz:>U>lH-t 0 37- 
[0166] 



lit 68] 




[0167] 

;§;$)6.38ml (D THF 1 0ml ;§;«lC-78 deg C |"T 
n- ^ f /I/ 'J f> A (1.6mol/l: ^ + 
;$)4.69ml Sfcjl, HSSlCT 20 #|B|ffl#L 

/Co 



H,m,;ph), 3.77(3 H,s,Me ) 

[0162] 

Working Example 36 

1 -mcthyl-6- {2 -cyano -2- (2 -fluorophenyl ) ethenyi } 
benzimidazole 

[0163] 

[Chemical Formula 67] 



[0164] 

Melting compound 300 mg, 2- fluoro phenyl acetonitrile 
253 mg of Production Example 8 in ethanol 5 ml, 3 hours it 
agitated with room temperature including methanol solution 
0. 1 ml of 28% sodium methylate. 

It removed solvent from reaction mixture, extracted in 
dichloromethane 50 ml. 

water wash it did, after drying, removed solvent with Mg S0 4 
andit used residue which is acquired for following reaction 
thatway. 

[0165] 

Working Example 37 

I -methyl-6- {3 - (2 -fluorophenyl ) - 1 H-pyrazole-4- yl } 
benzimidazole 

[0166] 

[Chemical Formula 68] 



[0167] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 10 ml solution of 6.38 ml - with 78 deg C 
20 min itagitated with same temperature n- butyl lithium (1.6 
mol/1: hexane solution ) including 4.69 ml. 
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CftlCSIiEfll] 36 (DitSfy 740mg CO THFSml 
20 #aMtT;STUf$*lc£;g£T?S 

> 100ml T'ttdiLfco 

SfbJlfcaiJ THFlOml l:i;gfl?£<rj\ Cftd 
1M xh^^Uy^-^/^CMJKCD THF jg 

;K 100ml METd THF 

^-(CH 2 CI 2 -MeOH=98:2)ICT«$»L/ro 

fe*SfliLTi#b*lfc(iK* 220mg) o 
m.p.:255-257 degC 
MS:293(MH + ) 
'H-NMR(CDCIj) 

(ppm):7.85( 1 H,s,H-2),7.8 1 ( 1 H,s),7.72( 1 H.dd, J=8.2, 
0 ) l 7.30(IH 1 m l H-5) f 7.21(IH,dd,J*8.2 I l.6Hz,H-5) 1 
0),3.76(3H,s,Me) 



20 min applying THF 8 ml solution of compound 740 mg of 
Working Example 36 in this, whiledripping, temperature rise 
doing gradually to room temperature 4 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 100 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

Melting residue which it acquires in THF 10 ml, in this 3 
hours itagitaied with room temperature including THF 
solution 5 ml of 1 Mtetra butyl ammonium fluoride. 

Including water 100 ml, when THF is removed under the 
vacuum^precipitation occurred. 

It filtered this, after water wash, drying, refined with column 
chromatography (CH 2 Cl 2 -MeOH=98:2 ). 

When recrystallization it does from dichloromethane, title 
compound it acquired (yield 220 mg ) as the colorless crystal. 

m.p.:255-257 deg C 



MS:293 (MH + ) 

6 

0.5Hz,H-4),7.36~7.31(2H,m 1 
7.15(IH,m, <2> ),7.06(iH,m, 



[0168] 

mmm 38 

I-YV^Drf;U-6-[2-v7/ / -2-(4-7;b7f-D7x- 
t°;U-5.[2-v7A2.(4-7;U^Q7x-;U))X7 1 - 




<sup>IH-nmr (CD Cl 3 );de 
(ppm): 7.85(1 H.s.H-2 ), 7.81 
(I H,s), 7.72(1 H,dd,J=8. 2,0.5 
Hz,H-4 ), 7.36-7.31 (2 
H,m,;ph), 7.30(1 
H,m,H-5 ),7.21 (I 
H,dd,J=8.2,1.6Hz,H-5), 7.15(1 
H,m,;ph), 7.06(1 H,m„ph), 3.76 
(3 H,s,Me ) 

[0168] 

Working Example 38 

1 -isopropyl-6- {2 -cyano -2- (4 -fluorophenyl .)} ethenyl 
benzimidazole & 1- isopropyl-5- {2 -cyano -2- (4 
-fluorophenyl )} ethenyl benzimidazole 



[0169] 

[Chemical Formula 69] 



[0170] 

HME^J 27 0Mb £tt 840mg £ THF 



[0170] 

Suspension doing compound 840 mg of Working Example 2 
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7K*ib-fh'J^A(60% in oil)I54mg £ft);u £ 

cniCYV^Dt e ;U3-vK 653mg 
3 B*Mtt#Lfc. 

SIC;$(Z7K 50ml £JHJ*. lOOml 

(CH 2 CJ r McOH-99: 1) K T « 5¥ * 6 <t . JSSHfc 
T}#bn/r(l|Sa 790mg) o 

'H-NMR(CDC1 3 ) 

(ppm):8.31,8.]6(]H,m,m),810,8.07(lH,s,s),8.10-8 



1996-7-16 

7 in THF, between 45 min it agitated with room temperature 
sodium hydride (60% in oil ) including 154 mg. 

In this 3 hours it agitated with room temperature including 
isopropyl iodide 653 mg. 

In reaction mixture it extracted with dichloromethane 100 ml 
including water 50 ml. 

When solvent is removed, residue is refined with column 
chromatography (CH 2 Cl 2 -MeOH=9 9:1), the mixture of title 
compound it acquired (yield 790 mg ) as brown amorphous 
state solid. 

This while it was a mixture you used for following reaction. 
07(0.5H,m)J.85(0.5H,ddJ=0^ 5 8.4H2)J70^7.67(2H > m) ) 7.63 ) 7.67(IH ) s,s),7.58(0.5] 



[0171] 

mt&m 39 

i-<v^at:;u-6-[3-(4.7;U7f-D7x-;u).iH.tf 

i-fv^ae;u-5-[3-(4-7;u^a7x->iu).iH-t 0 
;u-4->OU]*>X*5yy--;u 

[0172] 
lit 70] 



[0171] 

Working Example 39 

1 -isopropyl-6- {3 - (4 -fluorophenyl ) - 1 H-pyrazole-4- yl } 
benzimidazole 

1 -isopropyl-5- {3 - (4 -fluorophenyl ) - 1 H-pyrazole-4- yl } 
benzimidazole 

[0172] 

[Chemical Formula 70] 
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[0173] 

;§;$)6.62ml CO THFlOml ;§;$|--78 deg C ICT 
n-^5 L ;U l J^OA(!.6mol/l J ^4 : -^>f§;$)25ml 

. iwasicr 20 »ra«}tLfc, 

CtllC^^^I 38 (DitSfy 0.79g 0 THFlOml 
;§;$£ 20 »AMtTi«TL, »^ic$ig*r» 

> lOOml rlfitbLfcc 

l#btifc»;l^ THF5mIIC;8«$l*, CftfC IM 
-rhT7^^;U7>^-0A7Q';K(0 THF 

3mi ^d^ % isicr i ttmtimuzc 

7K 50m] ^DS., SETC THF $ B^-fSt, 



?-f-(CH 2 Cl 2 -MeOH=99:l (D*> 99:2)!CTffi£J 
105mg, 194mg }#btlfc 0 



[0173] 

thmcthylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 10 ml solution of 6.62 ml - with 78 deg C 
20 min itagitated with same temperature n- butyl lithium (1.6 
mol/1, hexane solution ) including 25 ml. 

20 min applying THF 10 ml solution of compound 0.79g of 
Working Example 38 in this, whiledripping, temperature rise 
doing gradually to room temperature 3 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 100 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

Melting residue which it acquires in THF 5 ml, in this 1 hour 
itagitated with room temperature including THF solution 3 ml 
of 1 Mtetra butyl ammonium fluoride. 

Including water 50 ml, when THF is removed under the 
vacuum, precipitation occurred. 

It filtered this, after water wash, drying, refined with column 
chromatography (After 99 CH 2 CI 2 -MeOH=9 9:1:2). 

6 -pyrazole than fraction which shows high Rf value body, 
inaddition, 5 -pyrazole body, 105 mg. 194 mg acquired 
respectively from the fraction which shows low Rf value as 
pale yellow amorphous solid together. 

6 -pyrazole 



MS:321(MH + ) MS:321 (MH + ) 

1 H-NMR(DMSO-d 6 ) 
(ppm):13.05(lH,br,NH),8.26(^^^ 
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— )\s 5 -pyrazole 

MS:321(MH + ) MS:321 (MH + ) 

! H-NMR(DMSO-d 6 ) 

(ppm):13.00(IH 1 br,NH) i 8.29(lH f s) l 7.56(IH,dJ*8.4H2) f 7.49(lH i m),7.45^ 



[0174] 
£i£#]4 

[0175] 

[1b7i] 

OBn 



[0174] 

Production Example 4 

(2 -benzyloxy ethyl) methylthio methyl ether 
[0175] 

[Chemical Formula 71] 



[0176] 

X^UV^Mza— yU^/^^v^UX— rfr 9.132g 
i?Hb^HJ^A(60% in oil)2.4g £J)D*, 30 

3 r ><b^h , JOA9.0g, 5PD^;i//fiW/l'7 
-f K 5.02ml £ jJD*, 4 deg C \ZX 14 B*H)tR#L 

^□a>^> 200ml T?ttU5Lfc g 

M g so 4 vntmvt* »»t »*u 

^□Vhy^^-f— (n-Hex-EtoAc=IO-l)(CTfllS!! 
;ux-r;i^*fe<D;«i*tLT 4.l0g f#bti 



[0176] 

Melting ethyteneglycol mono benzyl ether 9. 1 32g in 
dimethoxyethane 60 ml, 30 min it agitated under ice cooling, 
sodium hydride (60% in oil including 2.4 g. 

Including sodium iodide 9.0g, chloromethyl methyl sulfide 
5.02 ml, 14 hours it agitated with 4 deg C. 

In reaction mixture it extracted with dichloromethane 200 ml 
including sodium thiosulfate aqueous solution. 

When after drying, solvent is removed with Mg S0 4 , residue 
isrefined with column chromatography (n- 
Hex-EtoAc=10-l ), (2 -benzyloxy ethyl) methylthio methyl 
ether 4. 10 g it acquired as the liquid of colorless. 
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fc. 

. f H-NMR(CDCIj) £ 
(ppm):7J5-7.25(5fijn),4.70(2H,s) ) 4o8(2H J s)J.74-3.65(4H,m) J 2.l5(3H l s) 



[0177] 

[0178] 

lit 72] 
OBn 



<sup> 1 H-nmr (CD Cl 3 );de (ppm ): 
7.35 - 7,25 (5 H,m ) a 4.70 (2 H,s ), 
4.58 (2 H,s), 3.74 - 3.65 (4 
H,m),2.l5(3 H,s) 



[0177] 

Production Example 5 

(2 -benzyloxy ethyl) chloromethyl ether 

[0178] 

[Chemical Formula 72] 



[0179] 

(2-^>v^^-+vX^;U)>^;u^>^;ux- 
x;i,£v£Pa>$>4iml lC?I»U-78 deg C 
f3r^;U7x-;u^n»JK(S0 2 Cl 2 )l.55ml <Di>1 

□a>$> iomi »«£»tu-»*ic$»*t 

LT 3.78g»b*ifc. 

, H-NMR(CDCI 3 ):7J5-7.27(5H 5 m),5J5(2H ) s),4.57(2H,s) ) 3.88~3.85(2H,m),3.69^.66(2H > m) 



[0180] 
Hife^J 40 

l-(2-K>^;u^vxh+v/^;U)-6-C2-v7y 
-2-(4-7;U^D7xx;u))xt-;U ^>X-f = y 

I-(2-^>v)U++vXh+v^5 1 ;U)-5-C2-v.7>' 
-2-(4.7yU^D7xx;u)]xxx;u K>X-f = $r 

[0181] 
Hb 73] 



[0179] 

While melting (2 -benzyloxy ethyl) methylthio methyl ether 
in dichloromethane 4 l ml, - sulfenyl chloride (S0 2 CI 2 ) 
dripping the dichloromethane 10 ml solution of 1. 55 ml with 
78 deg C, temperature rise doing gradually to the room 
temperature 2 hours it agitated. 

When solvent is removed, title compound 3.78 g it acquired 
as the liquid of colorless. 

Without refining this you used for following reaction. 

<sup>] H-nmr (CD 
Cl 3 ): 7.35 - 7.27 (5 
H,m),5.55(2 H,s ), 
4.57(2 H,s ), 3.88- 
3.85 (2 H,m), 3.69 
-3.66 (2 H f m) 

[0180] 

Working Example 40 

l - (2 -benzyloxy ethoxy methyl ) - 6 - {2 -cyano -2- (4 
-fluorophenyl )} ethehyl benzimidazole 

I - (2 -benzyloxy ethoxymethyl ) - 5 - {2 -cyano -2- (4 
-fluorophenyl )} ethenyl benzimidazole 

[0I81] 

[Chemical Formula 73] 
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[0182] 

nmmilOitSVl I.I3g£THF20mi [C;g«£ 
^s7K^1b^h'J^A20ling(60% in oil)£J)Q* 
30#a#Lfc. 

I122g 3 WfflSaiiTfctfLfc. 

(CH2CI2-McOH=98-2)lcr«»-r4i:.«Hlk 
1.41g i#b*lfc 0 

'H-NMR(CDCIj) 



[0182] 

Melting compound 1 . 1 3g of Working Example 2 7 in THF 20 
ml, 30 min it agitatedincluding sodium hvdride 201 mg (60% 
in oil ). 

Including 2 -benzyloxy ethoxymethyl chloride 1.1 22g, it 
agitated with 3 hours room temperature . 

When solvent is removed and residue is refined with column 
chromatography (CH2CI2- MeOH=98-2 ),mixture of title 
compound 1.41 g it acquired as brown amorphous state solid. 

This while it was a mixture you used for following reaction. 



(ppm):8.23-8. 19(IH,m),8.09^.02 ) 7.88^7.86(2H,m),7.76^7.58(4H,m) J 7.38^7 27(5H m) 7 18 ^7 I3f2H m 
^-F),5.70 J 5.67(2H 5 s,CH2),5.30(s),4.57^.50(m)(2H),3.80~3.60(4H,m) ' ^ H,mUI8 ' 7 ,3 ^ m « 



[0183] 

l-(2-^>v;U^+vxK*v>^;i/)-5or6-C3-(4- 

^^■P7x-;u)-iH-t'5y-;u-4-f;u]^> 

[0184] 
lit 74] 



[0183J 

Working Example 41 

1 - (2 -benzyloxy ethoxymethyl ) - 5 or6- {3 - (4 
-fluorophenyl ) - I H-pyrazole-4- yl } benzimidazole 

[01 84) 

[Chemical Formula 74] 



<sup>IH-nmr 
(CD Cl 3 );de 
(ppm ): 8.23 - 
8.19(1 H,m ), 
8.09 - 8. 02 
and 7. 88 - 
7.86(2 
H,m ),7.76 - 
7.58 (4 H,m ), 
7.38,- 7.27 (5 
H,m), 7.18, - 
7.13 (2 
H,m,;ph -F ), 
5. 70 and 5. 
67(2 

H,s,CH2 ), 
5.30 (s ), 4.57 
-4.50(m)(2 
H ), 3.80 - 
3.60 (4 H,m) 
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[0185] 

;§;«)28ml CD THF30ml ;"§;$(Z-78 dcg C HT n- 
^5 1 ;U'; : ? 1 ^A(1.6mol/l:^++^>;§;S)22m! £ 

CftUSJStf] 40 <Mt£fy 4.9g tf> THF 15ml ;g 
5«* 20 »AMtraTL. fc^CMrcBSS 

> 300ml TttfcBL/zo 

f#b*lfc«/l£ THFlOml Cl;gA¥£t2\ CtllZ 
IM Th-7^;U7>t— ^A^D'JKO THF 
;ft 50ml S;glZT 3 B$fflfl|#Lfco 

7K 500ml £1)QKs : Mf±T\Z THF $B£U £C 
y57-r-(CH a CI,-McOH«-99:l)|CTfMJLfc. 



s i H»*y 6-e57-iH* i.92 g *< % ss - a 

»<fcy 5-e57-;H* 2.i2g A<, ^ft7^U7r 

[0I86] 
[<b75] 




[0185] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 30 ml solution of 28 mi - with 78 dcg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/l: hexane solution-) including 22 ml. 

20 min applying THF 15 ml solution of compound 4.9g of 
Working Example 40 in this, whiledrippihg, temperature rise 
doing gradually to room temperature 3 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 300 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

Melting residue which it acquires in THF 10 ml, in this 3 
hours itagitated with room temperature including THF 
solution 50 ml of 1 Mtetra butyl ammonium fluoride. 

Including water 500 ml, it removed THF under vacuum,it 
filtered precipitation which it occurs, after water wash, 
drying.refined with column chromatography 
(CH 2 CI 2 -MeOH=9 9:1). 

6 -pyrazole than first fraction body 1.92 g; 5 -pyrazole than 
second fraction body 2.12 g, acquired respectively as brown 
amorphous state solid. 

[0186] 

[Chemical Formula 75] 



[0187] 



[0187] 

6 -pyrazole body 



l H-NMR(CDC! 3 ) <5 
(ppm):7.97(lH,s,H.2),7.74(IH,d,J=8.4Hz,H-5),7.7l(lH,s),7.45-7.40(2H,m, 
<t> -F),7.43(lH,m,H-8) > 7.35-7.27(5H 1 m! 
<t> ),7 ; 25(IH,dd,J=8.4 ( 1.65Hz,H-6),6.99(2H,dd,J=8.7,8.7H2 0 
-F),5.55(2H,s),4.5I(2H,s),3.56-3.52(4H,m,0,0) 



<sup>IH-nmr (CD Cl 3 );de (ppm ): 
7.97(1 H,s,H-2 ), 7.74(1 H,d,J=8.4 
Hz,H-5), 7.71(1 H,s ), 7.45-7.40 
(2 H,m,;ph-F), 7.43(1 
H,m,H-8 ),7.35 - 7.27 (5 H,m,;ph), 
7.25(1 H,dd,J=8.4,I.65 Hz,H-6 ), 
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6.99(2 H i dd,J i= 8.7.8.7Hz f ;ph-F), 
5.55 (2 H,s), 4.51 (2 II,s ), 3.56 - 
3.52(4 11,01,0,0 ) 




[0188] 

[Chemical Formula 76) 



[0189] 

5-t^y- 



[0189] 

5 -pyrazole body 



, H>NMR(CDC! 3 ) 



6 



(ppm):7.98(lH,s,H-2) t 7J5(lH ) mJ^5) > 7.73(lH ) s),7.47(IH,d,J=8.4Hz > H-8),7.43(2H } dd J J=8.7 J 5.4H2 J 
0 -F),7.35-~7.29(5rlm, d> ),7.22(lH J dd,J=8.4,1.5Hz,H-7),7.00(2H,dd,J=8.7,8.7Hz, <t> 
-F),5.64(2H,s),4.53(2H,s),3.63(4H,m,0,0) 



[0190] 

mmm 42 

l-(2-tKn*5/Xh*i/>^;U).6-C3-(4-7;U*P 

7x-;u)-iH-t°57-;u-4->r;u]^>X-r=^7 

[0191] 
[1b 77] 



<sup>lH-nmr 
(CD Cl 3 );de 
(ppm ): 7.98 
(1 H,s,H-2 ), 
7.75(1 
H,m,H-5 ), 
7.73(1 H,s), 
7.47(1 
H,d,J=8.4 
Hz,H-8), 7.43 
(2 

H,dd,J=8.7,5.4 
Hz„ph -F ), 
7.35 -7.29 (5 
H,m„ph), 7.22 
(1 

H,dd,J=8.4,1.5 
Hz,H-7 ), 7.00 
(2 

H,dd,J=8.7,8.7 
Hz,;ph -F ), 
5.64 (2H,s), 
4.53(2 H,s), 
3.63 (4 
H,m,0,0) 

[0190] 

Working Example 42 

1 - (2 -hydroxyethoxy methyl) - 6 - {3 - (4 -fluorophenyl ) - 1 
H-pyrazole-4- yl } benzimidazole 

[0191] 

[Chemicai Formula 77] 
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H 



[G192] 

Pd-C(10% wet)230mg£>£/-;U 10ml IzBM 
U I-(2-^>yj^+>xh*y>f^)-6-(3.(4. 

7)\,1-q7jl- ;u)-iH-t°7 7— ;u-4->r;u3^> 

XfS$V-;U 230mg (D*5S— Jl 5ml 

4NHCl/v**+r> 0.3ml «E#;S 
T, JittSTcLfco 

A;i;$^SQ^7;U^»;t$<!:L.CH 2 Cl 2 -THF(4:l) 
;g;$ 100ml Tft&ajLfc, 

MgSO^tfcJIU «a$Bia, THF 

T 50mg ?#b*lfco 
m.p.;238-~239 deg C 
MS:353(MH + ) 

'H-.NMR(DMSO-d 6 ) g 
(ppm):13.08(lH,br,NH),8JW 

*)722-7.O6(2H J m,0)7.IO(lH > dd,J=8.2J.6Hz,H-6) ) 5.58(2H,s,N,O),4.65(!H,m,OH) J 3.42-3J3^ 



[0192] 

Pd-C (10% wet ) suspension it did 230 mg in methanol 10 ml, 
under the ambient pressure ambient temperature, catalytic 
reduction it did i - (2 -benzyloxy ethoxymethyl ) - 6 - 
including methanol 5 ml solution and 4 NHCI/dioxane 0.3 ml 
of {3 - (4 -fluorophenyl ) - I H-pyrazole-4- yl } - . , 
benzimidazole 230 mg. 

It filtered reaction mixture, it made alkaline in mother liquor 
including the saturated sodium bicarbonate solution, extracted 
withCH 2 Cl r THF(4: 1) mixed solution 100 ml. 

When organic layer is dried with Mg SO<, solvent after 
removing, the recrystallization is done from THF, title 
compound 50 mg it acquired as the colorless powder. 

m.p.:238~239 degO 

MS:353 (MH + ) 



[0193] 
*»«43 

i-(2-tKn+vxh+v>^;u)-5-C3-(4-7;i/^-a 



<sup>lH-nmr 
(DMSO-d 6 );de 
(ppm ): 13.08 
(I H,br,NH ), 
8.31 (1 

H,s,H-2 ), 7.59 
(1 

H,dd,J=0.5,8.2 
Hz,H-5 ); 7.52 
(I H,br,s,H-8 ), 
7.43 (2 

H,dd,J=8.9,5.5 
Hz,;ph), 7.22 
-7.06 (2 
H,m,;ph), 7.10 
(1 

H,dd,J=8.2,1.6 
Hz,H-6 ), 5.58 
(2 H,s,N,0 ), 
4.65(1 
H,m,OH ), 
3.42 - 3.33 (4 
H,m,0,0 ) 



[0193] 

Working Example 43 

1 - (2 -hydroxyethoxy methyl) - 5 - {3 - (4 -fluorophenyl ) - 1 
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7I-;^)-lH•t°5:/-;^-4-'('.l^:K>X'l'=?' , / 

[0194] 
lit 78] 




H-pyrazole-4- y! } benzimidazolc 
[0194] 

[Chemical Formula 78] 



[0195] 

Pd-C(10% wet)330mg£>$y-;U 10m! \ZBM 
U !-(2-^>v^*+vXh+v^;U)-5-C3-(4- 

)l 330mg 0>$y-;U 5ml 
4NHCl/v**^> 0.5ml JlfSflfE 

A « « $ m k , 7 )l -h M tt t L % 
CH 2 CI 2 -THF(4:1) ;g;$ 100ml T'ttthLfco 

*&Jf£ M g so 4 rttfliu 

ch 2 ci 2 *ysefi-rsi:«ink*H9/i<jfcfit» 

3fc<hLT 150mg?#btlfr o 

m.p.:200~202 deg C 
MS:353(MH + ) 



[0195] 

Pd-C (10% wet ) suspension it did 330 mg in methanol 10 ml, 
catalytic reduction under ambient temperature ambient 
pressure it did 1 - (2 -bcnzyloxy ethoxymethyl ) - 5 - 
including methanol 5 ml solution and 4 NHCl/dioxane 0.5 ml 
of{3 - (4 -fluorophenyl ) - 1 H-pyrazole-4- yl > benzimidazole 
330 mg. 

It filtered reaction mixture, it made alkaline in mother liquor 
including the saturated sodium bicarbonate solution, extracted 
with CH 2 Cl r THF (4: I) mixed solution 100 ml. 

When organic layer is dried with Mg S0 4 , solvent after 
removing, the recrystallization is done from CH 2 C1 2 , title 
compound 150 mg it acquired as the colorless powder. 

m.p.:200~202 degC 

MS:353 (MH + ) 



'H-NMR(DMSO-d 6 ) g 

(ppm):13.03(lH,br f NH),8J3(m 

*),7.24~7.O8(2H 1 m I 0),7J6(lH l d^ 



<sup>!H-nmr 
(DMSO-d 6 );de 
(ppm): 13.03 
(1 H,br,NH ), 
8.33(1 

H,s,H-2 ), 7.58 
(1 H,d,J=8.2 
Hz,H-8 ), 7.52 
(1 H,d,J=l.3 
Hz,H-5 ), 7.43 
(2 

H,dd,J=8.8,5.5 
Hz„;ph), 7.24 
-7.08 (2 
H,m,;ph), 7.16 
(1 

H,dd,J=l. 3,8.2 
Hz,H-7 ), 5.65 
(2 H,s,N,0 ), 
4.68(1 
H,m,OH ), 
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[0196] 

6-[2-v7A2-(3->h+y7i-^)If-JH-f = 
^/[l,2-a]t°'Jv> 




3.46 - 3.42 (4 
H,m,0,0 ) 



[0196] 

Working Example 44 

6 - {2 -cyano -2- (3 -methoxyphenyl ) cthenyJ } imidazo { I 
and 2 -a } pyridine 

[0197] 

[Chemical Formula 79] 



[0198] 

^SyyCl^-aDeUv^-^^m+vT^xtK 
500mg(3->h+v^x~;U)7irK-h»J;U 527mg 
£x£/-;u 10ml 28%;hMJ^A> 
hO>^^-;Uj§;*$0.lml^S|}A, §ST l 

^^-(CH 2 C1 2 -1% MeOH in CH 2 CI 2 )JCT*S 

B»tLr»b*lfc(M 785mg) 0 

'H-NMR(DMSO-d 6 ) 
(ppm):3.81(3H,s,OCH3y.02(lH^^ 



[0198] 

Melting imidazo { 1 and 2 -a } pyridine-6-carboxy aldehyde 
500 mg (3 -methoxyphenyl ) acetonitrile 527 mg in ethanol 10 
ml, 1 hour it agitatedwith room temperature including 
methanol solution 0.1 ml of 28% sodium methylate. 

When solvent is removed from reaction mixture, residue is 
refined with column chromatography (CH 2 CIH% MeOH in 
CH 2 CI 2 ), title compound it acquired (yield 785 mg ) as pale 
yellow amorphous state solid. 



Page 77 Paterra Instant MT Machine Translation 



JP1996183787A 



1996-7-16 



[0199] 

5-C3-(3->h+v7x-;u)-iH-t: 0 ^y-yu-4.^ 
;uH5yy[i,2-a]t?>Jv> 

[0200] 
lit 80] 



OfM 




[0199] 

Working Example 45 

5 - {3 - (3 -methoxyphenyl ) - 1 H-pyrazole-4- yl } imidazo 
{ 1 and 2 -a } pyridine 

[0200J 

[Chemical Formula 80] 



[0201] 

h»;>^^v'j;Uv7 % />$>(^ 10%n-'\*+r> 
;§;'£)4.34ml (D THF8ml ;§;$(Z-78 deg C ICT 
n-^f ^ >Jf (1.6mol/!:n- ^ + *)■ > ;g 

;*)].70ml £»*,HiSafcr 20 #[hi*#l 

CtlfC^Jgtfij 44 <ZMb&%l 500mg <D THF8ml 
>30ml T'ttfcfcL/co 

f#b*lfc?l;f£ THFlOml i^W^tL ZftlZ 
1M T-h^^^^UT^^E-^A^PUKCO THF ;§ 

* 1.1ml t»A,Sai=T 1 »BI«»Lfc. 

* 10ml £*0;LMETIC THF £ffi£-f$c!:. 

7^-(CH 2 Cl 2 ~CH 2 CI 2 /(CH 3 ) 2 C=0 = 9:I)ICT« 
<*tLr^b*lfc(J|R* 100mg) o 



[0201] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 8 ml solution of 4.34 ml - with 7S deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/l: n- hexane solution ) including 1.70 ml. 

20 min applying THF 8 ml solution of compound 500 mg of 
Working Example 44 in this, whiledripping, temperature rise 
doing gradually 1 hour it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 30 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

Melting residue which it acquires in THF 10 ml, in this 1 hour 
itagitated with room temperature including THF solution 1 . 1 
ml of 1 Mtetra butyl ammonium fluoride. 

Including water 10 ml, when THF is removed under the 
vacuum, precipitation occurred. 

When it filters this, after water wash, drying, refines with 
column chromatography (CH 2 CVCH 2 CI 2 / (CH 3 ) 
<sub>2C=0 = 9:1) title compound it acquired (yield 100 
mg ) as pale yellow amorphous state solid. 



, H-NMR(CDCl3):3.75(3H,s,OCH3),6.91(lH,dd,J=1.6Hz,9.0Hz,C-13),7.02-7.^ 
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[0202] 
SI it #16 



[0203] 

to 



CH2OH 



[0202] 

Production Example 6 

5 -hydroxymethyl-benzimidazole 

[0203] 

[Chemical Formula 81] 



[0204] 

TKJHtM*^ A7i^i f ) A 14.05 lg £ 
THF150ml IZ^M l;ST^>XY^y7- 

THF300mI £ 40 PaWfTifSTUco 
10 THF200ml ^^D^g;ST? 2.5 ftPaia* 



[0204] 

Suspension doing lithium aluminum hydride 14.05 lg in THF 
150 ml, 40 min applying the THF 300 ml solution of 
beruimidazole-5-carboxylic acid methyl ester 32.381g with 
room temperature, it dripped. 

celite filtration it did 10 min later 2.5 hours after agitating, 
including saturated ammonium chloride aqueous solution with 
room temperature including THF 200 ml. 

When solvent removal under vacuum it does, celite filtration 
it makes again the residue which is acquired including 
methanol and chloroform, solvent removal under vacuum 
does title compound acquired 32.89 g. 

While it was a crude purification it used this for following . 
reaction. 



H-NMR(DMSO-d 6 ) • $ 
(ppm):4J8(2H,s),5.02~5J0(lH,br)J.12(^ 



<sup>IH-nmr 
(DMSO-d 6 );dc 
(ppm);4.58(2 
H,s ), 5.02- 
5.30(1 H,br), 
7.12(1 

H,dd,J= 1.2,8.4 
Hz ), 7.49- 
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[0205] 
8!iI0iJ7 

[0206] 
[it 82] 



Me 



CH2OH 



7.50(1 
H.m),7.50(i 
H,d>8.4 Hz ; 
8.16(1 H,s) 



[0205] 

Production Example 7 

1 -methyl-6-hydroxymethyI benzimidazole 

[0206] 

[Chemical Formula 82] 



[0207] 

6-tKn*v^UK>X-f=yy— )l 27.36g £ 
DMF135ml |C»#U ^ZiZ^mitt^)^ A 
(ffiiStto afifa 60%)7.426g ^D*, SigTr 

-tClca^b^U 1.5ml SS«-C20»IH4M+ 



(CH 2 CI 2 /Acetone=l/l-*l/2-l/3)lcr«SKL.ffi 
IHt£«3 9.87g ^7^;u7T^«m*<tLr» 



[0207] 

It melted 6 -hydroxymethyl benzimidazole 27.36g in DMF 
135 ml, there 30 min it agitated with the room temperature 
sodium hydride (mineral oil it includes, content 
approximately 60%) including 7.426 g. 

There 20 min applying methyl iodide 1 1.5 ml with room 
temperature, it added, furthermore 1 hour agitated with room 
temperature. 

After adding water, solvent removal under vacuum it did, it 
refined residue which is acquired with silica gel column 
chromatography (CH 2 Cl 2 /Acetone=l/I — 1/2 — * 1/3 ), it 
acquired title compound 9.87g as amorphous state solid. 



1 H-NMR(DMSO-d 6 ) g <t 

(ppm):3.80(3H,s),4.60(2H,d^ (r 

(F 
H 

H 
5. 
H 
H 
H 
7. 
H 

(1 
H 
H 



[0208] 
Hit A 8 

[0209] 



[0208] 

Production Example 8 

1 -methyl-6-formyl benzimidazole 

[0209] 
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XHO 



Me 



1996-7-16 



[Chemical Formula 83] 



[0210] 

i->^;u-6-tKa+v^^;u/<>x-r=y7— ;u 
9.74g £7"tzh> 200ml IcSSateth ;5tt~ KHfc 
30.309g £1)Q?lT'M%V 13 &*fBJ«#L 

?blC;5tt-K<bV>**> 10.080g £J}0*_ 5 B$ 

(CHCIj/McOH=I00/1 -50/I - 10/1) fZ T ffi S! 
U«Hfl:Sfc3.7g£»fc 0 

, H-NMR(CDCI 3 ):3.94(3H,s),7.84(l H,dd,J= 1 .4,8.0Hz), 



[0210] 

Suspension doing 1 -methyl-6-hydroxymethyl benzimidazole 
9.74g in acetone 200 ml, 13 hours it agitated with room 
temperature including active manganese dioxide 30.309g. 

Furthermore 5 hours heating and reflux ing it did including 
active manganese dioxide 10. 080g. 

' It filtered with celite, and silica gel washed residue with the 
chlorojpll A:methanol 1:1. 

solvent removal under vacuum doing filtrate, it refined 
residue whichit acquires with silica gel column 
chromatography (CHC l 3 /MeOH=100/I— 50/1 — 10/1 ), 
acquired title compound 3.7g. 



7.92(lH ( d,J=8.0Hz),8.00(lH,br,s),8.05(lH,s),10.12(lH,s) 



[0211] 

Ute^J 46 

l->^/U-6-C2-v7A2-(4--ha^x-;U)Xx- 




[0211] 
Working Example 46 

1 -methyl-6- {2 -cyano -2- (4 -nitrophenyl ) ethenyl > benz -f 
5 Dahl 

[0212] 

[Chemical Formula 84] 



<sup>lH-nmr 
(CD CI, ): 
3.94 (3 H,s), 
7.84(1 

H,dd,J=l.4,8.0 
Hz), 7.92(1 
H,d,J=8.0 
Hz ), 8.00(1 
H,br,s )/8.05 
(1 H,s), 10.12 
(IH.s) 



[0213] 



[0213] 
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Kiltfi) 8 CDlt£^ 336mg. (4-~ ha^x-;U)7 
-bh-HJ;U 348mg £x^/-;u 10ml lC;§flg£ 

I ml £flDx£«T? 1 B$|Bli!M¥U:. 
(tt* 580mg(EtOH-IPE)) o 



Melting compound 336 mg, (4 -nitrophenyl ) acetonitrile 
348 mg of Production Example 8 in clhano! 10 mi, 1 hour 
itagitated with room temperature including methanol solution 
1 ml of 28% sodium methylate. 

Time when it filters crystal which is put out, cold ethanol 
washingdocs, dries, title compound it acquired (yield 580 mg 
(EtOH-IP E )) as deep green crystal. 

m.p.:249~251 deg C 



m.p.:249~251 deg C 
'H-NMR(CDCIj) 

(ppm):3.96(3H,s,-CH3),7.7 1 ,( 1 H,dd,J= 1 .6Hz,8.4Hz,C-7),7.85,(l H,s,C-9),7.88(2H,d f J=8.8Hz,C 1 0,C 1 3),7.89( 1 H,d, J=8.4Hz,C-8),8.03( 1 \ 



[0214] 

i->^;u-6-[3-(4--hD7x-;i.)-iH-t 0 ^7-;u 

[0215] 
lit 85] 




[0214] 

Working Example 47 

1 -methyl-6- {3 - (4 -nitrophenyl ) - 1 H-pyrazole-4- yl } 
benzimidazole 

[0215] 

[Chemical Formula 85] 



[0216] 



[0216] 

trimethylsiiyl diazomethanc (Approximately 1 0% ii- hexane 
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;§;£)4.5ml O THF9m! ;§;^(C-78 deg C \ZX n- 
^^;U , J^^A(1.6mol/l:^^tf->;g;S)5.6ml £ 



ZftdHjffifft] 46 (£Hb£$l 570mg CO THF30ml 
>30ml TttfctSLfco 

i#b*lfcKa$"THF2m]l^«?ti-,cniClM 

2.5ml $*D^, S;S(CT i #iHitt#Lfc. 

7K lOmJ fcftJiilttETl:: THF £W£t*ts >% 
(CH 2 ClH% MeOH in CH 2 CI 2 )lCTft£lL 

f:o 

CH 2 CI 2 -IPE J:US^a B B 1-^tS5l^^%^;ii> 
K&*£iS£LTf#bftfc(lJXS 250mg) o 

m.p.:244-247 degC 



solution ) in THF 9 ml solution of 4.5 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/l: hexanc solution ) including 5.6 ml. 

20 min applying THF 30 ml solution of compound 570 mg of 
Working Example 46 in this, whiledripping, temperature rise 
doing gradually to room temperature 4 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 30 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

Melting residue which it acquires in THF 2 ml, in this 1 hour 
itagitated wjth room temperature including THF solution 2.5 
ml of 1 Mtelra butyl ammonium fluoride. 

When THF is removed under vacuum including water 10 ml, 
precipitation occurred. 

It filtered this, after water wash, drying, refined with column 
chromatography (CH 2 CI 2 -1% MeOH in CH 2 CI 2 ). 

When recrystallization it does from CH 2 C1 2 -IP E, title 
compound it acquired (yield 250 mg ) as the pale yellow 
crystal. . 

m.p.:244-247 degC 



H-NMR(DMSO-d 6 ) 
(ppm):3.80(3H,vCH 3 ),7^ 



[0217] [0217] 

48 Working Example 48 

l->^^-6-(3-(4-7ay^xzi;U).lH-t 0: 7V r — ;U 1 -methyl-6- {3 - (4 -amino phenyl ) - 1 H-pyrazole-4- yl } 

•4-<;bJK>X^ = y7-;i/ benzimidazole 



Page 83 Paterra Instant MT Machine Translation 



JP1996183787A 

[0218] 
[it 86] 




1996-7-16 



[0218] 

[Chemical Formula 86] 



[0219] 

mmm m mtsm 25m g 3mi ic-g 

#U 1NHC1 0.2ml 10% Pd-C46mg £1)QX. £ 

;!£7K 5ml r*#«LB»x^;u 15ml T'MffiL 
fc. 

SWtK, tK, IS ft ft % 5£6£ 

Uft**4<»»fe*SaiLr»btifc(ilXj| 

13mg) 0 

m.p.:145~i47 deg C 
'H-NMR(CDC1 3 ) 

(ppm):3.79(3H J s,CH3),6.65(2H ) d J J=8.6Hz,C10 J C12),7 



[0219] 

It melted compound 25 mg of Working Example 47 in 
methanol 3 ml, hydrogen substitution doing the inside of 
system including 1 NHC1 0.2 ml 10% Pd-C46 mg, 1 hour it 
agitated with ambient temperature, ambient pressure. 

celite filtration it did reaction mixture and vacuum distillation 
did filtrate, diluted the residue with water 5 ml and extracted 
with ethylacetate 15 ml. 

Including, when sodium bicarbonate water, water, you wash 
with saturated saline, after drying vacuum distillation do 
solvent with magnesium sulfate title compound it acquired 
(yield 1 3 mg ) as the pale yellow crystal. 

m.p.:145-147 deg C 
23(2H,d ) J=8.6Hz J Cll,C13) ) 7.24-7.25(IH,m J C7),7.35(IH f s 1 C5),7.71(lH,d,J=8.4 



[0220] 
SJfcffl 49 

l-^f : yU-6-[2-v7A2-(3,4-v>h+v7x-yU) 



[0220] 

Working Example 49 

1 -methyJ-6- {2 -cyano -2- (3 and 4 -dimethoxy phenyl) 
ethenyl } benz -f 5 Dahl 
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[0221] 
lit 87] 




OMe 



[0221] 

f Chemical Formula 87] 



OMe 



[0222] 



[0222] 



Kjgfll 8 <D4t£m 500mg, (3,4-y^h+v7x- 
^U)7-bh-h'j;U 500mg £x£/-yu 7ml fZ?g 
28%^K'j^A>^7-hC7)>^y-;U;g 
« 0.2ml 5))D^SSf 3 B#fcl«#Lfc. 



Melting compound 500 mg, (3 and 4 -dimethoxy phenyl) 
acctonitrile 500 mg of Production Example 8 in ethanol 7 ml, 
3 hours itagitated with room temperature including methanol 
solution 0.2 ml of 28% sodium methylate. 

Time when it filters crystal which is put out, cold ethanol 
washingdoes, dries, title compound it acquired (yield 825 
mg ) as milky white crystal. 

m.p.:175~-l77 deg C m.p.:175-I77 deg C 

l H-NMR(CDCI 3 ) 

(ppm):3.93(3H,s,CH 3 ),3.95(3H,s,C^^^ 



(4Kl 825mg) 0 
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mmw so 

[0224] 
lit 88] 



OMe 



1996-7-16 




[0223] 

Working Example 50 

1 -methyl-6- {3 - (3 and 4 -dimethoxy phenyl) - 1 
H-pyrazoIe-4- yl } benzimidazole 

[0224] 

[Chemical Formula 88] 



[0225] 

;§;«)5.9m! (D THF9ml ;§;£lZ-78 deg C iZX n- 
?^)\' { )*' 1 ?U(\.6mo\l\,^*V^ : & : &)4 7ml £ 
to*.* HSSIZT 20 »Bl«ltLfco 

CttfZ^^J 49 (DibSVa 800mg (7) THFlOml 
;§;«£20#AwtT;«TU fcWzm&ttW 

ffbtlfcflSJ THFlOml lZ]%f&£-\* % ZtllZ 
1M xH^^yuy^-^A^n'jKO) THF ;§ 
« 5ml £*Q*. 1 B#frl«JtLfco 

7K 20ml £ia*35ETi:: THF £W£ti>k. 3t 
?-f-(CH 2 Cl 2 ~l% MeOH in CH 2 CI 2 )lCT«^L 

o 

ch 2 ci 2 &m&$kt&tmait£m<}&n& 

«BiLT?#bftfc(J|Rl 390mg) o 
m.p.:215-218 deg C 
! H-NMR(CDCl 3 ) 

(ppm):3.66(3H )Sj CH 3 ),3.79(3H,s,CH 3 ),3.89(3H,s,CH3) 



[0225] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 9 ml solution of 5.9 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/l; hexane solution ) including 4.7 ml. 

20 min applying THF 10 ml solution of compound 800 mg of 
Working Example 49 in this, whiledripping, temperature rise 
doing gradually 2 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 50 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

Melting residue which it acquires in THF 10 ml, in this 1 hour 
itagitated with room temperature including THF solution 5 ml 
of 1 Mtetra butyl ammonium fluoride. 

When THF is removed under vacuum including water 20 ml, 
precipitation occurred. 

It filtered this, after water wash, drying, refined with column 
chromatography (CH 2 CI 2 ~1% MeOH in CH 2 C! 2 ). 

When recrystallization it does from CH 2 C1 2 , title compound it 
acquired (yield 390 mg ) as the pale yellow crystal. 

m.p. :2 15-2 18 deg C 
6-83(lH,dJ=8.2H2,C1I),6.99(]H,dJ=2.0H 2 ,CI0)J.03(lH,dd,J=2.0H2,8.2H2,Cl 
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[0226] 

^M2-7i?^;uo<N,N-v>^;u7S/)]7^ 

[0227] 

[ft 89] 
0 0 



Y- 



[0226] 

Production Example 9 

methyl {2 -acetyl-3- (N, N- dimethylamino )} acrylate 
[0227] 

[Chemical Formula 89] 



[0228] 

^;u7-tzh7izT-h iig£N,N-v^;u*;u 

A7^K 100ml l^;g«L, N,N-v>^;U^;UA7 
SKv^lT-fe*-^ 27ml £JjQ*. 100 deg C "C 
2 ftra»0;SLfc o 

vU^yyu^a.-7h^^7<-lcT(CH 2 CI 2 -l% 
MeOH in CH 2 CI 2 )«aCr4t«IHt^*A<«ft 
»tt»*tLt»6*lfc(tt» 11.2s). 

'H-NMR(CDCIj) 

(ppm):2.32(3H,s) ) 2.88(3H J s) J 2.97(3H,s),3.76(3H,s),7.70(0.7H > s) ) 8.01(0.3H,s) 



[0228] 

It melted methyl aceto acetate 1 lg in N, N- 
dimethylformamide 1 00 ml, 2 hours it heated with 1 00 deg C 
including N, N- dimethylformamide dimethyl acetal 27 ml. 



[0229] 

SiiifM io 



When N, N- dimethylformamide vacuum distillation is done, 
residue (CH 2 C1 2 ~I% MeOH in CH 2 C! 2 ) is refined with the 
silica gel chromatography , title compound it acquired (yield 
I I .2g ) as brown color oil. 

6 <sup> I H-nmr (CD Cl 3 );de (ppm ): 
2.32 (3 H,s ),2.88 (3 H,s ), 2.97 (3 
lis ), 3.76 (3 H,s), 7.70 (0.7 H,s ), 
8.01 (0.3 H,s) 



[0229] 

Production Example 10 
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>^;L-3->^;ut°77-;u-4-^;U/-K^->u-h 

[0230] 
lit 90) 
Me CO^Ie 



N 
H 



methyl-3- methyl pyrazole-4- carboxylate 
[0230] 

[Chemical Formula 90] 



[0231] 

>9 1 ;u[2-r-t:T;b-3-(N,N-v>5 1 ;u75y)]7^ 
UU-h llg£x£/-;t, lOOmMcjSPL, th? 
. v> 1 TkfQ^ 6.4g ZIBtl 80 deg C T? 2 ftlSMD 

/AD o 

fiJE«£»E«iL»S£Ittax^u 200ml 
(** 5.8g) 0 

l H-NMR(CDCI 3 ):2.57(3H,s),3.84(3H s s) ) 7.97(lH,s) 
[0232] 

2-[i-(2-h l J>^ybv»J>iUXh^v^5 1 >'U)-3-^^ 
2-[l-(2-h l J>5 L il'V , JiU^y>f;L')-5.>f 

[0233] 
[ft 91] 

OH 



[0231] 

It melted methyl {2 -acetyl-3- (N, N- dimethylamino )} 
acrylate 1 Ig in elhanol 100 ml, 2 hours it heated with 80 deg 
C including hydrazine monohydrate 6.4g. 

When vacuum distillation it does reaction mixture and melts 
residue in ethylacetate 200 ml.washes with ice, saturated 
saline, after drying, removes solvent with magnesium 
sulfate, title compound it acquired (yield 5.8g ) as pale yellow 
amorphous state solid. 

<sup>lH-nmr (CD Cl 3 ): 2.57 (3 H,s ), 3.84 (3 H,s ), 7.97 (1 
H.s) 

[0232J 

Working Example 51 

2 - { 1 - (2 -trimethylsiiyl ethoxymethyl ) - 3 
-methyl-pyrazole-4- yl } - 6 -hydroxy purine 

2 - { 1 - (2 -trimethylsiiyl ethoxymethyl ) - 5 
-methyl-pyrazole-4- yl } - 6 -hydroxy purine 

[0233] 

[Chemical Formula 91] 



[0234] 

>^;u-3->^;ut°57-;u-4-±i>/U7f:+vU-h 

3g £ KN-v^UrtJUATSK 30m! IZ»»U 
7K^^b^K'JOA(60% in £j£;£&)857mg £1)0** 

* K 3.9g tt*MT 30 #m#Uzo 
frJZ : MlZ7k 40mL»»X^;U 200ml £flQ;L 



[0234] 

It melted methyl-3- methyl pyrazole-4- carboxylate 3g in N, 
N- dimethylformamide 30 ml, under ice cooling 3 0 min it 
agitated sodium hydride (60% in mineral oil including 857 
mg. 

Next 2 - 30 min it agitated with (trimethylsiiyl ) ethoxymethyl 
chloride 3.9g adding room temperature. 

fraction collection it designated organic layer as reaction 
mixture including water 40 ml, ethylacetate 200 mi, washed 
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i#btlfc?i;l$x4ry— )V 60ml, H,0 20ml 
ML NaOH 1.2g 40 #MjtogftiI»Lfc. 

EJ£*£*EH2£L*30mL §fg£x*;u 200ml 
£»D* % 7K1£ IN HCI iCTBttlcLfco 

*IJftBlf^ 200ml T'lfifcfc, fSftftffi 

CO?*, 2.5g £h;UX> 25ml tS»L*<b^. 
-JU.3g£flfli60 degClZT40^r B 1*D;SL/-o 

Sa^BSLtTUv^ 20mU 4-75A5--f 5*V 
-;u*;u*>v75Kffi»* 2.1g.4,4-v>^;U 
7S/fc?'J v> 36mg 60 deg C (IT 1 ftffl 

fifcsaiz* 120ml ti«Tr*iefiffl*A< 

2.9gf»b*lfc. 

CCD5*> lg £ H 2 0 40mU X*/— Jl 10ml (Z® 
SB**, fl£tt**a»^A l.Ig£jD^23 B#Mttl 

Ei£;$*tf)x£y-;i,£g£L§tB$£ 1ml JD 
^.tg1t>^U> 30ml iCTtttH, 7K3t, 

-(CH 2 CI 2 ~2% MeOH in CH 2 CI 2 )I ZXft&tt> 
tSfe7 2 E;U77Xtt@{*A< 700mgf#b*lfco 



with water, and saturated saline after magnesium sulfate 
drying, vacuum distillation did solvent. 

It melted residue which it acquires in ethanol 60 ink H 2 0 20 
ml and 40 min heating and refluxing it didincluding NaOH 
l.2g. 

reaction mixture vacuum distillation was done and water layer 
with 1 N HCI was designatedas acidic including water 30 mk 
ethylacetate 200 ml. 

When it extracts water layer with ethylacetate 200 ml, washes 
with water, and saturated saline after magnesium sulfate 
drying, removes solvent white solid acquired 4.81 g. 

It melted 2.5 g among these in toluene 25 ml _and 40 min it 
heatedwith 60 deg C including thionyl chloride 1.3g. 

It removed solvent and 1 hour it agitated with 60 deg C 
including pyridine 20 mk 4- amino-5-imidazole carboxy 
amide acetate 2.1g, 4, 4- dimethylamino pyridine 36 mg. 

When water 120 ml is dripped to reaction mixture, white solid 
acquired2.9 g. 

Suspension doing 1 g among these in H 2 0 40 mk ethanol 10 
ml, 23 hours heating and refluxing it didincluding potassium 
hydrogen carbonate 1 . 1 g. 

When it removes ethanol in reaction mixture and 1 ml adds 
acetic actd.extracts with methylene chloride 30 ml , after 
water wash, drying, removes solvent andrefines residue with 
column chromatography (CH 2 Cl 2 -2% MeOH in CH 2 C! 2 ) 
white amorphous state solid acquired 700 mg . 

MS:347 (MH f ) 



MS:347(MH*) 

*H-NMR(DMSO-d 6 ) 
(ppm):0.0l-0.07(9H lS )AW 



[0235] 



[0235] 
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mmm 52 

[0236] 
lit 92] 

OH 



V 

H 



H 



Working Example. 52 

2 - {3 -methyl- lH-pyrazoIc-4-y I } - 6 -hydroxy purine 
[0236] 

[Chemical Formula 92] 



[0237] 

2-Ci-(2-h , J^^;uv , j;uxh+v>^;u)-3^T 
yu-tf^y— ;u-4-*;u)-6-fcKa*S/?'J>i: 2- 
[l-(2-h'jy^;Uv'J;Hh*i//^;U)-5->f : ;U- 

130mg £MJ7;U*aKK 2ml iCjgtfLtf a>h 

UXMJ^u^ay-trx-h 400mg ^^d^7K;1tt 
1 B$r.l«#Lfc„ 

SlCai = /^-^t 5ml jQ*iJtESfiU» 
;I^*7A^D-7hy77-f-(CH 2 Cl 2 -20% in 
CH 2 C\ 2 )\ZXlt9HTi>t&&1fe3itf 24mg l#b 

m.p.:240~245 deg C 
MS:2I7(MH + ) 

'H-NMR(DMSO-d 6 ) $ 
(ppm):2.48(3H,s),8.35(IH,s),8.59(lH,s) 

[0238] 

Hi&ffl 11 

[0239] 

[1b 93] 
O 



[0237] 

2 - { I - (2 -trimethylsilyl ethoxymethyl ) - 3 
-methyl-pyrazole-4- yl } - 6 -hydroxy purine and 2 - { 1 - (2 
-trimethylsilyl ethoxymethyl ) - 5 -methyl-pyrazole-4- yl } - 6 
-hydroxy purine it melted mixture 130 mg in the 
trifluoroacetic acid 2 ml and under ice cooling 1 hour it 
agitated including boron tris trifluoroacetate 400 mg. 

When methanol 5 ml adding vacuum distillation is done in 
reaction mixture, residue isrefined with column 
chromatography (CH 2 CI 2 ~20% in CH 2 C1 2 ), white crystal 
acquired 24 mg . 

m.p.:240~-245 deg C 

MS:217(MH + ) 

<sup> 1 H-nmr (DMSO-d* );de (ppm ): 2.48 (3 H,s ), 8.35 ( 1 
H,s), 8.59(1 H,s) 

[0238] 

Production Example 1 1 

1 -methyl-4- carbamoyl-5-amino-imidazole 

[0239] 

[Chemical Formula 93] 




[0240] 

2-75y-2-v7/7*trK75K 2g £7-t?h-h'J;U 
20ml II»H?LhUX^^?J-;Uh7h;U>— h 30ml 
£J0**5 »Bfl»J»a;JSL^t^y>^U75> 
O) 40%/$S-)l,m& 940mg ^ftJ*. 20 



[0240] 

When it melts 2 -amino -2- cyanoacetamide 2g in acetonitrile 
20 ml and 5 min heating and refluxing it does including the 
triethyl ortho formate 30 ml, 20 min later, ice cooling it does 
reaction mixture including 40% methanol solution 940 mg of 
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V h <? ^ 7 << - \Z X (CH 2 C\ 2 ~$% McOH in 

cH 2 cw«s-r4t««eib*»4<s»Refe7t 

7U7rXttB{*£LTf#b4tfc(Jttl 770mg) o 
MS:l4l(MH*) 



dimethyl amine next and furnace taking docs precipitate, 
(CH 3 CV5% MeOH in CH 2 CI 2 )refmcs with silica gel 
chromatography title compound it acquired (yield 770 mg ) as 
pale ash white amorphous state solid. 

MS:l4l (MM*) 



I H-NMR(DMSO-d 6 ) 5 
(ppm):3.40(3H,s,CH 3 ) I 5.73(2H,s ) ),6.60(lH,br),6.74(lH,br) ) 7.06(IH,s) 



<sup> I H-nmr (DMSO-d 6 );de (ppm ): 
3.40(3 HaCHj X 5.73 (2 H,s, ), 6.60(1 
H,br), 6.74(1 H,br), 7.06(1 H f s ) 



[0241] 
SSlitffll 12 

■JL/-h „ 
[0242]' ■ 
[lb 94] 




C02Et 



[0241] 

Production Example 12 

ethyl {3 - (N, N- dimethylamino ) - 2 -phenyl } acrylate 
[0242] " 

[Chemical Formula 94] 



[0243] 

X^;UK>*/'0U7-t ? x-h 10g £.N,N-v>f- 
;U*;UA75K 100ml N.N-v/^U 
*;uA7£Kv>^;U7iz$--;U 13. 8g 
lOOdegCT? 1 B»M»aLfc Q 

N,N-v>^;u*;UA75K^iSiLBia^> , J* 
y;u>7D-7h^ : 77^-lzrffiS!(CH 2 Cl 2 )-r-5)i: 
»fe;4«HS*«»btifc(itta 7.3g) 0 



[0243] 

Melting ethyl benzoyl acetate lOg, in N, N- 
dimethylformamide 100 ml, I hour it heated with 100 deg C 
including N 3 N- dimethylformamide dimethyl acetal 13.8g. 

N, N- dimethylformamide was removed and refines residue 
(CH 2 CI 2 ) with brown color oil acquiredwith silica gel 
chromatography (yield 7.3g ). 



■H-NMRfCDCW -. $ 

(ppm):0.91(3H,t,J=7.0Hz),274(3H^ 



[0244] 

HSfl 13 

x^^[3-7x-;u-iH-t° : 7V r -;u-4W;u]*;u 

[0245] 



[0244] 

Production Example 13 

ethyP{3 -phenyl-lH-pyrazole-4- yl } carboxylate 
[0245] . 



<sup>l H-nmr' 
(CDC! 3 );de 
(ppm): 0.91 
(3 H,t,J=7.0 
Hz ), 2.74 (3 
H,s ),2.87(3 
H,s ), 3.82 (2 
H,q,J=7.0 
Hz ), 7.37- 
7.45(3 
H,m),746 - 
7.48(2 H,m ) 
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Hb 95] 



[Chemical Formula 95) 




[0246] 

X^;K3-(N,N-v>^VU7ay)-2-^x-;U]7^ 
UU— h 7.28g£x£/-;U 70ml IC;g«U tK? 
v> 1 *«*2.95g$tt^80dcgClC l.5B*fH 

ftffli*fcLTf#&*Lfc(4R» 3.6g) 0 



[0246] 

It melted ethyl {3 - (N, N- dimethyiamino ) - 2 -phenyl ) 
acrylate 7.28g in ethano! 70 ml, 1.5 hours it heated in 80 deg 
C including hydrazine monohydrate 2.95g. 

WheriTf action collection it docs organic layer reaction 
mixture after removing, tncludingwater, and eihylacetate 
washes with saturated saline, after magnesium sulfate 
drying,removes solvent title compound it acquired (yield 
3.6g ) as white solid. 



H-NMR(DMSO-d 6 ) 6 
(ppm): 1 .2 1 (3H,t, J=7.0Hz),4. 1 7(2H,q,J=7.0Hz),7.44~7.47(3H,m),7.69^7.72(2H,m),8. 1 8( I H.br.s) 



[0247] 

mmm 53 

2-[3-7x-^-!H.t 0: 77-;i/-4.>r;U)-6-tKQ + 
v-9->^U^'J> 

[0248] 

[1b 96] 




[0247] 

Working Example 53 

2 - {3 -phenyl- lH-pyrazole-4- yl 
purine 

[0248] 

[Chemical Formula 96] 



<sup>lH-nmr 
(DMSO-d 6 );de 
(ppm): 1.21 (3 
H,t,J=7.0 Hz ), 
4.17(2 H,q,J=7.0 
Hz ), 7.44-7.47 
(3H,m ), 7.69- 
7.72 (2 
H,m),8.18(l 
H,br,s ) 



- 6 -hydroxy-9-methyl 



[0249] 

tz 0 



[0249] 

Working Example 51, 

title compound was acquired to similar to method which is 
shown with 52. 



m.p.:290~296 deg C 



m,p.:290<~296 deg C 
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MS:293(MH') MS:293 (MH* ) 

']-I-NMR(DMSO-d 6 ) g 
<PPm):3.49(3H 1 s.CH,)7J2~7.48^^ 



[0250] 

mmm 54 

2-[3-?x-;u-iH-e^y-/U-4-<;iO-6-^cm 



[0251] 
lit 91) 

a 




[0252] 

2-.[3-^x-;u-iH-e^v r -;u-4--r;uD-6-tKD + 

v-9->^;U^J>40mg^^an^;UA ImllCfg 

A7SK I2mg £flO;t 2.5 B*WI»ttiI3!ELfc. 
fift*£B*L* 2m! HXlKHA^mtSLtit 
20mg) o 

m.p.: 133—135 deg C(decomp.) 

MS:311(MH + ) 

1 H -NMR(DM SO -d 6 ) 

(ppm):3.65(3H,s,CH 3 ),7.36~7.49(3H,m),7.70-7.74(2H,i 
exchangeable) 



[0250] 

Working Example 54 

2 - {3 -phenyl- lH-pyrazole-4- yl } - 6 -chloro-9-methyl 
purine 

[0251] 

[Chemical Formula 97] 



[0252] 

2 - {3 -phenyl- lH-pyrazole-4- yl } - Melting 6 
-hydroxy-9-methyl purine 40 mg in chloroform 1 ml, 2.5 
hours heating and refluxing it did including thionyi chloride 
0.1 mL N, N- dimethylformamide 12 mg. 

reaction mixture is removed and crystal is filtered when 
including thewater 2 ml, title compound it acquired (yield 20 
mg ) as pale yellow solid. 

m.p.:133-135degC(de comp. ) 

MS: 31 1 (MH + ) 

6 <sup>lH-nmr 
0,8.49(1 H,s),l 3.35(1 H,br,s,D 2 0 (DMSO-d 6 );de (ppm ): 

3.65(3 H,s,CH 3 ), 7.36- 
7.49 (3 H,m), 7.70- 
7.74 (2 H,m), 8.49(1 
". H,s),13.35(l 

H,br,S,D 2 Oe 

xchangeable ) 



<sup> IH-nmr 
(DMSO-d* );d< 
(ppm): 3.49 (3 
H,s,CH 3 ), 7.3; 
-7.48 (3 
H,m ), 7.62 - 
7.65 (2 H,m ), 
7.93(1 

H,s),8.20 (0.5 
H,br,s ), 8.46 
(0.5H,br,s), 
12.12(1 
H,br,s ) 
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2-[3-7x->/uiH.t: e 5y-;i,-4W;u]-9->^;u 

[0254] 
[it 98] 




1996-7-16 

[0253] 

Working Example 55 

2 - {3 -phenyl- 1 H-pyrazole-4- yl } - 9 -methyl purine 
[0254] 

[Chemical Formula 98] 



[0255] 

2-[3-7x-/MH-e^v r -;u-4-^;iO-6-^OD 
-9-^U^\l> 32mg £?K 4ml 10ml 
IC»«L 28%7>*~7* I ml. 10%Pd-C62mg 

^^ttHfttLTffbtlfcfJRa 10mg) o 

MS:277(MH + ) 
'H-NMR(DMSO-d 6 ) 

(Ppm):3.65(3H,s ; CH 3 ) > 7.30-7.47(3H,m),7.65-7.70(2H : 



[0255] 

2 - {3 -phenyl- 1 H-pyrazole-4- y! } - It melted 6 
-chloro-9-methyl purine 32 mg in water 4 ml methanol 10 ml 
and hydrogen substitution it did inside of system including 
28% ammonia water I ml, 10% Pd-C62 mg, 3 hours agitated 
with ambient temperature ambient pressure. 

reaction mixture celite filtration is done and filtrate is 
removed, when solid which was precipitated is filtered title 
compound it acquired (yield 10 mg ) as the pale yellow 
amorphous state solid. 

MS:277 (MH + ) 



m),8.41(lH,s) J 9.01(lH,s),I3.25(IH,br ) s) 



[0256] 

nmm 56 

I-(2-^>v;U^- + vX5 1 >'U)-5or6-[3-(4-7yU^ 

D7x-;u)-iH-t 0 ^y-;u-4->r;u]^>X^5y 

[0257] 
lit 99] 



<sup>lH-nmr 
(DMSO-d* );de 
(ppm): 3.65 (3 
H,s ; CH 3 ), 7.30- 
7.47(3 H.m), 
7.65 - 7.70 (2 
H,m), 8.41 (1 
H,s ),9.01 (! 
H,s ), 13.25(1 
H,br,s ) 

[0256] 

Working Example 56 

1 - (2 -benzyloxy ethyl) - 5 or6- {3 - (4 -fluorophenyl ) - 1 . 
H-pyrazole-4- yl } benzimidazole 

[0257] 

[Chemical Formula 99] 
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[0258] 

26 <Dfc£tt(4g)£ DMF(40ml)|-;gf)?£ 
1^7K;tTNaH(0.78g;60% oil dispersion) £f$* 

D^K(1.8g)£J)0;L£: o 

70 deg c -c 4 wJittjaLfca. fiBia^sai^ 

i^U H 2 0 50ml,AcOEl 200ml £JJ0*fc o 

f» b tl fc SI ;I (3. lg) £ EtOH(40m!) |Z ;g ^ L 
4NHCI-i/^^-y->»i«(3'm])*tti ! ftRflftDft 

fiJSi8£$aiCRU NaHC0 3 aq T'*fu\ H 2 0 
£*D* AcOEi(200ml)T?J4a^lS?Dftffi;kT3fc 

v- h 7 7 < - l: r « s 

(CH 2 Clr-CH 2 Cl2^IcOH=99/I)-r*tS 1 igflift 
tLX 6-\z=7'J-)\,faft 720mg, £ 2 ;§ffi^tL 
X, S-t'^y— ;Uf**< 780mg, &^7^E;u^yX 

l H-NMR(CDCI 3 ) 

(ppm):3.70(2H,t t J=5.0Hz) J 4.26(2H,t,J=5.0Hz) t 4.44(2H ! 



[0258J 

Melting compound (4 g ) of Working Example 2 6 in DMF 
(40 ml ), it added under ice cooling NaH (0.78 g;60% oil 
dispersion ) gradually. 

30 min agitation later benzyloxy ethyl chloride (1.8 g ) was 
added with the room temperature. 

4 hours after heating with 70 deg C, reaction mixture was 
reset to room temperature,H 2 0 50 ml,AcOEt 200 ml was 
added. 

organic layer was washed with saturated saline, after Mg SO< 
drying, solvent wasremoved. 

It melted residue (3. 1 g ) which it acquires in EtOH (40 ml ) 
and I hour heating and refluxing it did including 4 
NHCI-dioxane solution (3 ml ). 

5 -pyrazole body you acquired you reset reaction mixture to 
room temperature,neutralized with NaHC 0 3 aq, you extracted 
with AcOEt (200 ml ) including H 2 0, after washing Mg SO, 
drying, removed solvent with the saturated saline and it 
refines with silica gel chromatography 
(CH 2 Cl 2 -CH 2 Cl 2 /MeOH=99/l ) with as first eluted substance 

6 -pyrazole thebody as 720 mg, second eluted substance, as 
each amorphous state solid of 780 mg N . 

6 -pyrazole body 



s),6.94-6.99(2H,m) J 7.I3-7.16(2H,m),7.21(lM,dd,J-1.5Hz,8.4Hz) J 7.23-7.24(3H 
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5-t: 57— ;H* 5 -Pyrazole body 

'H-NMRfCDCb) 

(ppm):3.81(2HAJ=5.2Hz),4J5(2H^J=5.2Hz^ 



[0259] 

mmm 57 

!.tKD+vXf^.6.[3-(4-7^tn7i: 

;u)-iH-tf57— ;u-4-f;u)^>X^sy7->u 

[0260] 

[lb 100] 




[0259] 

Working Example 57 

1 -hydroxyethyl-6- {3 - (4 -fluorophenyl ) - 1 H-pyrazole-4- 
yl } benzimidazole 

[0260] 

[Chemical Formula 100] 



[026.1] 

;u)-iH-t°57— ;u-4-f;u) / OX-f5y7— ;u 

360mg£ MeOH 10ml HJgA^L 10% Pd-C360mg 

£»*H a *n*Tsai=r2«Baj*Lfc. 

fiicja^-b^-fhaaL.HaO acoei 
20mi izrttdb. tt»***rafe*,MgS04 tt 

Xm^ti> (CH 2 Cl 2 ~CH 2 CI 2 /MeOH=98/2) t ffi 
SHb£*3# 186mg eft*ga<tLrf#btlfco 



[0261] 

1 -benzyloxy ethyl — 6 - it melted {3 - (4 -fluorophenyl ) - 1 
H-pyrazole-4- yl } bcnzimidazole 360 mg in MeOH 10 ml 
and 2 hours it agitated with room temperature under 
H 2 atmosphere including 10% Pd-C360 mg. 

celite filtration it did reaction mixture, it extracted with 
AcOEt 20 ml including the H 2 0, washed with saturated 
saline, after Mg S0 4 drying removed solvent. 

residue which it acquires is refined 
(CH 2 CI 2 ~CH 2 Cl 2 /MeOH==9 8/2 ) with title compound 
acquired with silica gel chromatography as 186 mg white 



Page 96 Paterra Instant MT Machine Translation 



JP1996183787A 1996-7-16 

aitftftft< 186mg efeJ3 D 9 a>:USbnf: 0 crystal. 

m.p.: 199-201 degC m.p.: 199-201 deg C . . 

'H-NMR(DMSO-d 6 ) 

(Ppm):3.64(2H,g=5Hz)A)8(2JU 



[0262] 
HJEffll 58 

l-tKD^vIfj^5-[3-(4-7^ta7i- 

;u)-iH-t 0 77->u-4-<;u]^>X-<$^y-;u 

[0263] 




[0262] 

Working Example 58 

I -hydroxyethyl-5- {3 - (4 -fluorophenyl ) - 1 H-pyrazole-4- 
yl } benzimidazole 

[0263] 

[Chemical Formula 101] 



[0264] 

I-^>vJU^-^vX^;U-5-C3-(4-7;U^D7x~ 

;u)-iH-t°5y-;u-4-^;u]^>X-<=yy-yu 

300mg£ffll\ 36Jfi«l57i:H«lzLrffiSHb^ 



[0264] 

I -benzyloxy ethyl — 5 - making use of {3 - (4 
-fluorophenyl ) - I H-pyrazole-4- yl } benzimidazole 300 mg, 
to similar to the Working Example 57 title compound it 
acquired as 108 mg white crystal. 



tytf 108mgaft*SSfcLTfSb*lfco- 

m.p.:235~237 degC 

'H-NMR(DMSO-d 6 ) 
(ppm):3.72(2H,dU=5J0^^ 



m.p.:235~237 degC 
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[0265] 

nnm 59 

l-(2-^Pt 0 ;U^+vX^;U)-6-[3-(4-7;U^-P7 
l-(2-^Pt <, yU/r^vX^;U)-5-[3-(4-7>iU^P7 
[0266] 

[<b 102] 



F 




[0265] 

Working Example 59 

1 - (2 -propyl oxyethyl ) - 6 - {3 - (4 -fluorophenyl ) - 1 
H-pyrazole-4- yl } benzimidazole 

1 - (2 -propyl oxyethyl ) - 5 - {3 - (4 -fluorophenyl ) - 1 
H-pyrazole-4- yl } benzimidazole 

[0266] 

[Chemical Formula 102] 



[0267] 

**S«l26<D<bft«(100mg)SDMF(2ml)li;8» 
£-£7K;tT NaH(21mg:60%oil dispersion) £ 

SST? 30 »Wiatt«^ae;u**->x^;u 

£P^K(36mg)£Aa*fco 

70 deg C T* 3 B#ft11)DSL/i:^, SlS^SrSSI- 
ML H 2 0 lOmk AcOEt 50ml SDifco 

£«li£!Sftfc«#-C&;*. MgS0 4 

ttbtlfcaSS EtOH 10mi lC;gfl?£tt 4N HC1- 

fitf?;«£2;fil::RUNaHC0 3 aq T^fQ.HzO 
AcOEt60m|-T?ttttJ, 18*3 ft 



[0267] 

Melting compound ( 1 00 mg ) of Working Example 2 6 in 
DMF (2 ml ), it added under ice cooling NaH (2 1 mg:60%oil 
dispersion ) gradually. 

30 min agitation later, propyl oxyethyl chloride (36 mg ) was 
added with room temperature. 

3 hours after heating with 70 deg C and, you reset reaction 
mixture to the room temperature H 2 0 10 mU AcOEt 50 ml . 
added. 

organic layer was washed with saturated saline, after Mg S0 4 
drying solvent wasremoved. 

Melting residue which it acquires in EtOH 10 ml, 1 hour 
heating and refluxing it didincluding 4 N HCI-dioxane 
solution (0.3 ml ). 

5 -pyrazole body you acquired you reset reaction mixture to 
room temperature,neutralized with NaHC 0 3 aq, you extracted 
with AcOEt60 ml including the H 2 0, washed with saturated 
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(CH 2 a 2 ~CH 7 CU/McOH=99/\)ti>tm I 

r 5-t°7 % /-;K*/j< 54mg &*7^;u;77Xtt 



saline, after Mg S0 4 drying removed-solvent andit refines 
with silica gel chromatography 

(CH 2 CJ^CH 2 CI 2 /MeOH=99/l ) with as first clutcd substance 
.6 -pyrazole body as 54 mg; second cluted substance as each 
amorphous state solid of 54 mg. 

6-t*^7— 6 -pyrazole body 

'H-NMR(CDCIj) 

(ppm):0.85(3H J U=7.4Hz)J.52(2H,qJ=7.4H2) ) 3J2(2H ! U=6.6Hz),3.6^ 



5 -tV/- Mt 5 -pyrazole body 

'H-NMR(CDCIj) 
(PP™):0-87(3Hj,j=7.4^ 
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[0268] 
mfcm 60 

l-x*;u**x^;u-6-( 3-(4-7 /^07i- 
|-If^ftXf/l-5-t3-(4-7J^D7i- 

;u)-iH-tf77-;u-4->ou)^>X^=?7-;u 

[0269] 
[fc 103] 




[0268] 

Working Example 60 

1 -ethyl thio ethyl-6- {3 - (4 -fluorophcnyl ) - 1 H-pyrazole-4- 
yl } benzimidazole 

1 -ethyl thioelhyl-5- {3 - (4 -fluorophcnyl ) - 1 H-pyrazoIe-4- 
yl } benzimidazole 

[0269] 

[Chemical Formula 103] 



[0270] 

Making use of compound (400 mg ) of Working Example 2 6 
to similar to Working Example 59 itacquired 6 -pyrazole as 
each amorphous state solid of body 26 mg, 5-pyrazole body 
27 mg. 

6 -pyrazole body 



[0270] 

mt&m 26 <Dfca*(4oomg)£ffli**it« 59 1 

mm~LT 6-1=77— M* 26m g> 5-t^7— ;U 
<* 27mg &^7^U77X#SI<*<!:LT*#bft 
tz. 

6-t°^7-;K* 

'H-NMR(CDCI 3 ) 

(ppm):1.23(3H^J=7.5Hz),2.47(2H f qJ=7^^ 
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5-tf57— 5 -pyrazolc body 
'H-NMR(CpCI 3 ) 

(ppm):i.22(3H J U=7.4Hz) J 2.47(2H ) qJ-7.4Hz),2.96(2Hj^7.0H 



[0271] 

mm m 6i 

i-xH+v*;u7tf-;u>^;u-5-[3-(4-^;u^a7 
xn;u).iH-t°77-;u-4-Yyu]^>X^ = yv-- 




[0271] 

Working Example 61 

1 -ethoxy carbonyl methyl-6- {3 - (4 -fluorophenyl ) - 1 
H-pyrazolc-4- yl } benzimidazole 

1 -ethoxy carbonyl meihyl-5- {3 - (4 -fluoropheny 1 ) - 1 
H-pyrazole-4- yl } benzimidazole 

[0272] 

[Chemical Formula 104] 



[0273] 

mmm 26 <Dit£tyK5oomg)$mi^mm 59 1 

B«HcLT6-e57-;H*4<l30mg. 5-t°57- 
^U(**< 120mg **7^;U77Xtt[Il(*i:LT?3 



[0273] 

To similar to Working Example 59 making use of compound 
(500 mg ) of Working Example 2 6 6-pyrazoIe body 130 mg, 
5-pyrazole bodies acquired as each amorphous state solid of 
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bftfco 120 mg. 

6-t°57— iisfo 6 -pyrazole body 

1 H-NMR(CDCI 3 ) 

(ppm)J.26(3IUJ=7JHz),4Jl(2H.q^ 



5-t° 5 -pyrazole body 

'H-NMRfCDCh) 

(ppm), 1 .29(3H,t,J=7. 1 Hz),4.27(2H,q,J=7. 1 Hz),4.90(2H,s),6.98~-7.03(2H,m),7.22( 1 H,dd,J= 1 .5Hz,8.2Hz),7.25( 1 H,s),7.42-7.45(2H,m),7. 



[0274] [0274] 

HJ6ff»J 62 Working Example 62 

6-C2->-7/-2-(2-5 : X- ;U)Xx-;U] 4^9 V 6 - {2 -cyano -2- (2 -thtenyl ) ethenyl } imidazo { 1 and 2 -a } 
( I,2-a]tf'J v> pyridine 

[0275] [0275] 

[it 105] [Chemical Formula 105] 
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[0276] 

294mg t^^x>.2-7-bh-K'J;U 255mg £x 

£/-/u lOmi \z%ffi£it 2s%i-^)^A/^ 

-h<nt$S-)l?e : & O.lml £JO;L SS-C l ft 
W«»Lfc. 

? 7 7 < - (CHCI 3 /MeOH= 1 00/ 1) I Z X ft 5? T & 

tltzWM 300mg) o 

'H-NMR(CDCI 3 ) 
(ppm):7J<KlH t ddJ=4A« 



[0276] 

Melting imidazo [1 and 2 -a ] pyridine-6-carboxy aldehyde 
294 mg and thiophene -2- acetonitrile 255 mg in ethanol 10 
ml, 1 hour itagitated with room temperature including 
methanol solution 0. 1 ml of 28% sodium methylate. 

When solvent is removed from reaction mixture, residueJs. 
refined with column chromatography (CHC 
l 3 /MeOH= 100/1 ), title compound it acquired (yield 300 mg ) 
as amorphous state solid. 



C0277] [0277] 

^ffl 63 Working Example 63 

6 ;p-( 2 -f ^-/U)-lH-t°77-;U4^;U]^ = y 6- {3 - (2 -thienyl )- i H-pyrazole-4- yl } imidazo { I and 2 
V(l- f 2-a)fc'Jv> -a {pyridine 

^0278] '. [0278] 

,06 1 [Chemical Formula 106] 
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[0279] 

;g;«)3.08ml CD THF6ml ;§;$lZ-78 deg C \ZX 
n-^'f J^Jf (1.6mol/l:n- ^ * > ;§ 
;£)2.24ml ^»ds. % easier 20 »Pb1«U$L 

CfldUfflSfll 62 <J)\t£¥t 300mg 0) THF6ml 

P'JKG) THF 5m! £firj;i % ^;SlCT 1 ftPal 
tlM*Lfc. 

7K 5ml £JQ* % EE Til THF £B£-f 3C 

c*i£;ji», ch 2 ci 2 -ipe cfcyn 

81mg) 0 
m.p.:214-125 degC 
MS:267(MH + ) 



[0279] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 6 ml solution of 3.08 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/1: n- hexane solution ) including 2.24 ml. 

20 min applying THF 6 ml solution of compound 300 mg of 
Working Example 62 in this, whiledripping, temperature rise 
doing gradually 1.5 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 50 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

In residue which it acquires 1 hour it agitated with room 
temperature including THF solution 5 ml of 1 Mtetra butyl 
ammonium fluoride. 

Including water 5 ml, when THF is removed under the 
vacuum, precipitation occurred. 

When it filters this, after water wash, drying, 
recrystallization does from the CH 2 CI 2 -IP E title compound it 
acquired (yield 81 mg ) as pale yellow crystal. 

m.p.:214-125degC 

MS:267 (MH + ) 



'H-NMR(CDCI 3 ) 

(ppm):7.10(lH,dd,J=3.6,5.2Hz),7.09(m^^ 
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[0280] 
-Sttftl64 

6-[2-v7A2-(3-? 1 x:l;U)X^- > ii,] <(*?*J 
[l,2-a]t B, J>> 




[0280] 

Working Example 64 

6 - {2 -cyano -2- (3 -mienyl ) cthenyl } imidazo { 1 and 2 -a } 
pyridine 

[0281] 

[Chemical Formula 107) 



[0282] 

^5yi/Cl,2-a]tfyv>-6-*^?K*->7;U-rtK 
293mg t^^x>-3-7-bh-hU;U 270mg £x 
10ml 28%^h';^A>^5 
-h<7)>^— ;U;g;S 0.1ml ^ST 1 ft 



[0282] 

Melting imidazo { 1 and 2 -a } pyridine-6-carboxy aldehyde 
293 mg and lhiophene-3- acetonitrile 270 mg in ethanol 10 
ml, 1 hour itagitated with room temperature including 
methanol solution 0.1 ml of 28% sodium methylate. 



y j 5^-r-(CHCI 3 /MeOH=100/l)lcr«a!|*ri> 
400mg) o 



When solvent is removed from reaction mixture, residue is 
refined with column chromatography (CHC 
l 3 /MeOH=100/l ), title compound it acquired (yield 400 mg ) 
as amorphous state solid. 

'H-NMR(CDClj) 

(ppm):7.36(lH,s),7J7(IH,dd,J=U 



[0283] 

mmm 65 

6-C3-(3-^x-;u)-iH-t 0: 77-;u-4-f;u)-<=y 

7[l,2-a)t°»Jv> 
[0284] 



[0283] 

Working Example 65 

6 • {3 - (3 -thienyl ) - 1 H-pyrazole-4- yl } imidazo { 1 and 2 
: a } pyridine 

[0284] 



Page 105 Paterra Instant MT Machine Translation 



JP1996183787A 

lit 108] 




1996-7-16 



[Chemical Formula 108] 



[0285] 

;§;#)4.4m! <D THF8ml ;§;SlC-78 deg C \ZX n- 
^^;U'J^^A(I.6mol/l:n-^+-y->;g;a)3.2ml 

raafltfcr 20 #im«»Lfc. 

^*ll-3S16fM 64 G)\t£% 400mg CO THF8mI 
>50m|-CttttLfc. 

□ UK<7) THF jgiS 7.8ml £flD;L, S;glZT I B$ 
W«#Lfc. 

7K lOmi iftETK THF 

^<-(CHCl 3 /MeOH=100/l)flTffiSiL/co 

fe£fia/C»b;hfc(itel 75mg) 0 

m.p.:220-221° 
MS:267(MH + ) 



[0285J 

trimethylsilyi diazomethane (Approximately 10% n- hexane 
solution ) in THF 8 ml solution of 4.4 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/i: rn-hexane solution ) including 3.2 ml. 

20 min applying THF 8 ml solution of compound 400 mg of 
Working Example 64 in this, whiledripping, temperature rise 
doing gradually 1.5 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 50 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

In residue which it acquires 1 hour it agitated with room 
temperature including THF solution 7.8 ml of 1 Mtetra butyl 
ammonium fluoride. 

Including water 10 ml, when THF is removed under the 
vacuum, precipitation occurred. 

It filtered this, after water wash, drying, refined with column 
chromatography (CHC ! 3 /McOH= 100/1 ). 

When recrystallization it does from ethylacetate, title 
compound it acquired (yield 75 mg ) as the pale yellow 
crystal. 

m.p.:220~221 deg 
MS:267 (MH + ) 



'H-NMR(CDCl3):7.15(!H^^ 
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[0286] 
H8£0|J66„ 

6-[2-v7/-2-(I->^;Ut°P — ;U-2-<;U)l J r- 
7U] ^£VCl,2-a]t:'Jv> 

[0287] 

[It 109] 




[0286] 

Working Example 66 

6 - {2 -cyano -2- (1 -methyl pyrrole -2- yl )ethenyl } imidazo 
{ 1 and 2 -a } pyridine 

[0287] 

[Chemical Formula 109] 



[0288] 

366mg t 1-^^^-2-1: Q — ;U7izh-h'J;U 
31 lmg £x£/-;u 10ml Cl;§fl?£t* 28%-fMJ 
^A^5--h(&>$/-;U;g;« 0.1ml ^DA, 
^;S"C 19.5 B*fH!tt#Lfc. 

^7-f-(CHci 3 )izr«a-r4t. n Hitftfe 

310mg) o 



[0288] 

Melting 1 -methyl -2- pyrrole acetonitrile 3 1 1 mg imidazo { 1 
and 2 -a } pyridine-6-carboxy aldehyde 366 mg and in ethanol 
10 ml, 19.5 hours itagitated with room temperature including 
methanol solution 0. 1 ml of 28% sodium methylate. 

When solvent is removed from reaction mixture, residue is 
refined with column chromatography (CHC l 3 ), title 
compound it acquired (yield 3 1 0 mg ) as amorphous state ■ 
solid. 



'H-NMR(CDC1 3 ) 
(ppm):3.81(3H,s) I 6J8(IH^ 



[0289] [0289] 

^fifc<M 67 Working Example 67 

^^^.T^^^ 6 - {3 - (1 -methyl pyrrole -2- yl) - 1 H-pyrazole-4- yl } 
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-4-i-;uHS^'7Ci..2-a]t' >l Jv> 

[0290] 

lit 110] 




imidazo { 1 and 2 -a } pyridine 
[0290] 

[Chemical Formula 1 10] 



[0291] 

TCl)3.3ml <D THF6mi ;§;SlC-78 deg C \Z 
X n-?^;UU^^A(1.6mol/l:n-'N^r1t>}i 
«)2.5ml HSflEfcT 20 #IB«#Lfc. 

CtUZgg^tflJ 66 C7Mt£$J 310mg (7) THF8ml 

> ioomi rttidiLfc. 

iSbHfcfiSIC lMfh7^^7> : E- r )A7 
D'JK(7) THF 5ml £JJD*. $;SfCT 1.5 B$ 
IWtM*Lfc. 

7K 10ml £JJQ*. THF &<t, 

7 -f - (CH 2 CI 2 -McOH= 1 00/ 1 ) I ^ T ffi St t 6 t . 
fc(tt« 70mg) o 



[0291] 

trimcthy Isily 1 diazomethane (Approximately 10% n- hexane 
solution* TCI ) in THF 6 ml solution of 3.3 ml - with 78 deg 
C 20 min itagitated with same temperature n- butyl lithium 
(1.6 mo!/l: n- hexane solution ) including 2.5 ml. 

20 min applying THF 8 ml solution of compound 31 0 mg of 
Working Example 66 in this, whiledripping, temperature rise 
doing gradually 2 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 100 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

In residue which it acquires 1.5 hours it agitated with room 
temperature including THF solution 5 m! of 1 Mtetra butyl 
ammonium fluoride. 

Including water 10 ml, when THF is removed under the 
vacuum, precipitation occurred. 

When it filters this, after water wash, drying, refines with 
column chromatography (CH 2 Cl 2 -MeOH= 100/1 ),titie 
compound it acquired (yield 70 mg ) as amorphous state solid. 



MS:264(MH + ) 
'H-NMR(CDCIj) 



MS:264 (MH + ) 
(ppm):3.37(3H > s) > 6.25(lH J dd,J=2A^ 
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[0292] 

mmm 68 

6.[2-v7A2-(3-t 0| Jy;b)Xfz;i,) 4*9V 
[l,2-a]t:'Jv> 




[0292] 

Working Example 68 

6 - {2 -cyano -2- (3 -pyridyl ) etheny! > imida20 { 1 and 2 -a } 
pyridine 

[0293] . 

[Chemical Formula 11 1] 



[0294] 

440mg£ 3-t°Uv;U7'fch-Hj;U 388mg £x£ 
J— ;M2mllI;g8¥£t*28%^MJ^A>^7--h 
0.2ml £iQ* % I;gT 22.5 B# 

^;U77^tt@(*tLTf*b4lfc(ittl 300mg) o 



[0294] 

Melting 3 -pyridyl acetonitrile 388 mg imidazo { 1 and 2 -a } 
pyridine-6-carboxy aldehyde 440 mg and in ethanol 12 ml, 
22.5 hours itagitated with room temperature including 
methanol solution 0.2 ml of 28% sodium methylate. 

When solvent is removed from reaction mixture, title 
compound il acquired (yield 300 mg ) as amorphous state 
solid. 



This unpurified way it used for following reaction. 



■H-NMR(DMSO-d 6 ) 
(ppm):7.55(lH,ddJ-4.8 l 8.^ 



[0295] 



[0295] 
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mmm 69 

6-[3-(3-tfUv>'U)-iH-t 0 7V-^-4-^;U]^S^ 




Working Example 69 

6 - {3 - (3 -pyridyl ) - 1 H-pyrazoIe-4- y! } imidazo {1 and 2 
-a > pyridine 

[0296] 

[Chemical Formula 1 12] 



[0297] 

hU>^UvU^v77^>(to IO%n-^*+r> 
;§;*$, TCl)3.2ml (7) THF6ml ;§;$lr-78 deg C 
T n-Z?7-)l> l )T ri ? A(1.6mol/l:n-^^^>;§ 
;$)2.3ml £flQ;u |5l;g£i::T 20 ftNitftnUzo 

68 CDit£$) 300mg CO THF8ml 
;§;«£20#*MtT;i8jTU &*!cg;g£-ri-&# 

> 100ml tttHiU:. 

PUKCD THF 7m! £J)0*, SglCT 2 B#Pp1 

^□7h^7^- (CH 2 C! 2 /MeOH== 100/2) KTffi 

LTtS&tlfcOlX* 60mg) o 

MS:262(MH') 

'H-NMR(DMSO-d 6 ) 

(ppm):7.0 1 ( lH,dd,J= 1 .6 5 9.2Hz),7.34~-7.40(( 1 H,br),7.52( 



[0297] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution, TCI ) in THF 6 ml solution of 3.2 ml - with 78 deg 
C 20 min itagitated with same temperature n- butyl lithium 
( 1 .6 mol/1: n- hexane solution ) including 2.3 ml. 

20 min applying THF 8 ml solution of compound 300 mg of 
Working Example 68 in this, whiledripping, temperature rise 
doing gradually 3.5 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 100 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

In residue which it acquires 2 hours it agitated with room 
temperature including THF solution 7 ml of 1 Mtetra butyl 
ammonium fluoride. 

When it removes solvent from reaction mixture, after water 
wash, drying, refineswith column chromatography 
(CH 2 CI 2 /McOH= 100/2 ), title compound it acquired (yield 60 
mg ) as amorphous state solid. 

MS:262 (MH + ) 



H,d,J=9.2Hz),7.56(l H,d,J=l .2Hz),7.80( 1 H.ddd, J=I .8, 1 .8,7.6Hz),7.90( 1 H,s),8.' 
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[0298] 

i-^JU-6-[2-v7A2-(2-^X-;U)Xx 

[0299] 
lit M3] 




[0300] 

£!i£tf»J 8 <7Mt£«5 317mg, **:7x>-2-7-bh 
-h';;U 266mg £x£/-;U 12ml l:i;g^£-rj\ 
28%^h'JOA>^^-h(D>^y-;U;*g;*S 0.1ml 

£*a;t:t;£T? 17.5 B$ft1i8#Lfco 

y-7^-r-(CH 2 Cl 2 /McOH=i00/i)fcT«S!!-r* 
*lfc(flX* 340mg) o 



[0298] 

Working Example 70 

I -methyl-6- {2 -cyano -2- (2 -thicnyl ) ethenyl } 
be ru imidazole 

[0299] 

[Chemical Formula 1 13] 



[0300] 

Melting compound 3 1 7 mg, thiophene -2- acetonitrile 266 
mg of Production Example 8 in ethanol 12 ml, 17.5 hours it 
agitatedwith room temperature including methanol solution 
0. 1 ml of 28% sodium methylate. 

When solvent is removed from reaction mixture, residue is 
refined with column chromatography 
(CH 2 CI 2 /MeOH= 100/1 '), title compound it acquired (yield 
340 mg ) as amorphous state solid. 



'H-NMR(CDCI 3 ) 
(Ppm):3.9l(3H,s)7.09(IH^ 



[0301] 
[0302] 

[-fb ii4i 



[0301] 

Working Example 71 

1 -methyl-6- {3 -(2 -thienyl-) ■ 
benzimidazole 

[0302] 

[Chemical Formula 1 14]" 



1 H-pyrazoIe-4- yl } 
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[0303] 

b l )*?)\,i>i))\,is7 x J*$l>($l 10%n-^*+r> 
;§;$)3.4mi <D THF6mi ;§;^IC-78 deg C \ZX n- 
^>;U'j^^A(1.6moI/I;n^^^>;§;g)2.6ml 
t Jo*, BI«i:t 20 #ffl«»Lfc. 

-ni^Hffi<^J 70 CD1t£% 340mg CO THF6ml 

b i.5»nn«»Lfc. 

> 50ml Vfa&Ltzo 

DUKfl) THF »« 7ml £tt);L S;SlCT 3 ft$ffl 
* 10ml ^iD^.METl: THF £Ba&-f5fc % 

?<<— (CHCI 3 /MeOH=100/2)!CTffiSS!Lfco 

ch 2 ci 2 .fcyffea-rswjio^&tt^aitfe 

^B S B <tLTf#btL^(teS 116mg) 0 
m.p.:225~226 degC 
MS:281(MH*) 



[0303] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 6 ml solution of 3.4 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/1: n- hexane solution ) including 2.6 ml. 

20 min applying THF 6 ml solution of compound 340 mg of 
Working Example 70 in this, whiledripping, temperature rise 
doing gradually 1.5 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 50 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

In residue which it acquires 3 hours it agitated with room 
temperature including THF solution 7 ml of 1 Mtetra butyl 
ammonium fluoride. 

Including water 10 ml, when THF is removed under the 
vacuum, precipitation occurred. 

It filtered this, after water wash, drying, refined with column 
chromatography (CHC I 3 /MeOH=l00/2 ). 

When recrystallization it does from CH 2 CI 2> title compound it 
acquired (yield 1 16 mg ) as the pale yellow crystal. 

m.p.:225~226 degC 

MS:281 (MH + ) 



'H-NMR(DMSO-d 6 ) 
(ppm):379(3H.s) l 6.86~6.94(m^ 
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[0304] 

i->f;U-[2-v7A2-(4-^h^y7i-;i,)Xf 
-lis) ^XjlV-jl 

[0305] 

lit 115] 




[0304] 

Working Example 72 

I -methyI-6- {2 -cyano -2- (4 -methoxyphenyl ) eihenyl 
benz *f5 Dahl 

[0305] 

[Chemical Formula 115] 



OMe 



[0306] 

£!i£$J 8 (DitSfy I500mg, 4->F+y7i-;i, 
T-th-h'J^ 1519mg^X^y-;U25mllC;"§fl?- 
28%^HJ^A>^-hCD>£y-;i.;g;£ 
0.5ml £»];LS;ST? 2.5 «|B!«#Lfc. 

1N-HCI 3ml ^Aa^frO^^Pa^;U 

/SlCfflL^fc(4R*3.5g) 0 
'H-NMR(CDCIi) 

,(ppm):3.87(3H,s),3.92(3H,s) ) 6.98(2H,d,J=8.8Hz),7 



[0306] 

Melting compound 1 500 mg % 4- methoxyphenyl acetonitrile 
1519 mg of Production Example 8 in ethanol 25 ml, 2.5 hours 
it agitatedwith room temperature including methanol solution 
0.5 ml of 28% sodium meihylate. 

After adding I N- HCI 3 ml to reaction mixture, it extracted 
with chloroform, the saturated aqueous sodium bicarbonate 
solution, with water and saturated saline after washing, dried 
the organic layer with anhydrous magnesium sulfate. 

Removing solvent, it used residue which it acquires for 
thefoilowing reaction that way (yield 3.5g ). 

58(lH,s) > 7.61(lH,dd,J-1.4,8.4Hz) J 7.64(2H,d,J=8.8Hz),7.84(IH,d,J=8.4Hz),7.96(IH : 



[0307] . .. 

Hffi#j73 

l->^yU-6-[3-(4->h^v7x-;U)-iH-t°7V- 

;u-4-^u]K>XYay7-;u 



[0307] 

Working Example 73 

1 -methyl-6- {3 - (4 -methoxyphenyl ) - I H-pyrazole-4- yl } 
benzimidazole 
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[0308] 
[it 116] 




OMe 



[0308] 

[Chemical Formula 1 16] 



[0309] 

hU>^;Uv'j;Uv77^^>(^-F0%n^^^> 
;*§;"$)1.6ml 0) THF3ml ;§;«IC78 deg C \ZX n- 
Z>'*)1>*)? ^A(1.6mo!/l:n-^*^>;S;$)l.2ml 

ima. raaitiir 20 »M«#Lfc. 

-tLlC||ffi« 72 COit^fel 173mg <T> THF3m! 
*5»t20#AMtTaTL.»^fC|fa4l*«i:A< 

b 1.5 «ra»#Lfc. 

> 30ml -CtetBL/ro 

D'jKtf) THF 3.5ml £»D*, SSKT 2.5 
7K 10ml ^to^METlC THF >X 

7K;5fe, £J*8L CH 2 CI 2 J^ff^S 

(to* 54mg) 0 
m.p.:240~242 deg C 
MS:305(MH*) 
'H*NMR(DMSO-d 6 ) 

(ppm):3.68(3H ! s),3.70(3H J s),6.85(2H,br,s),6.98(lH ) dd 1 J=l 6,8.4Hz) J 7.28(2H 1 d > J=8.8Hz) ) 7 42(lH,br ) s) > 7.47(lH,d ( J=8.4Hz),8.08(lH ( s)J 



[0309] 

Irimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 3 ml solution of 1.6 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/l: n- hexane solution ) including 1.2 ml. 

20 min applying THF 3 ml solution of compound 173 mg of 
Working Example 72 in this, whiledripping, temperature rise 
doing gradually 1.5 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 30 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

In residue which it acquires 2.5 hours it agitated with room 
temperature including THF solution 3.5 ml of 1 Mtetra butyl 
ammonium fluoride. 

When THF is removed under vacuum including water 10 ml, 
precipitation occurred. 

When it filters this, after water wasru drying, 
recrystallization does from the CH 2 C1 2 title compound it 
acquired (yield 54 mg ) as pale yellow crystal. 

m.p.:240-242degC 

MS:305 (MH + ) 
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[0310] 

74 

l->^yU-6-C2.*>7A2-(4.^D^E7x-;U)Xx~ 

[0311] 
[ft 117] 




[0310] 

Working Example 74 

1 -methyl-6- {2 -cyano -2- (4 -bromophenyl ) ethenyl } benz 
-fS Dahl 

[0311] 

[Chemical Formula 1 17] 



[0312] 

SiiififM 8 <Dit£fy) 297mg,4-^'D^E7x-;UT 
■feh-MJJU 407mg £x$/-;U 8ml (Z;gfl?£ 
ti-,28%^-h'J^A>^-K 0.5ml SttitSa 

(Wl: 257mg) 0 



m p.: 141 deg C 
MS:338(MH + ) 

'H-NMR(DMSO-d 6 ) s 
(ppm):3.87(3H,s)J72(4H,br,s)J.78(^^ 



[0312] 

Melting compound 297 mg % 4- bromophenyl acetonitrile 407 
mg of Production Example 8 in ethanol 8 ml, 5 hours it 
agitated with room temperature including 28% sodium 
methylate 0.5 ml. 

When it filters crystal which it precipitated, cold ethanol 
washing does,dries, title compound it acquired (yield 257 
mg ) as yellowish white solid. 

m.p.:14 1 deg C 

MS:338 (MH + ) 



[0313] 

mmm is 

i-^^;u-6-[3-(4^n : E7xx;u)-iH-t: : 7y-;u 

[0314] 
lit 118] 



<sup>lH-nmr 
(DMSO-d 6 ;);de 
(ppm ): 3.87(3 
H,s), 7.72 (4 
H.br.s ), 7.78 
(1 H,d,J=8.8 
Hz ), 7.88(1 
H,dd,J=0.8,8.8 
Hz ), 8.17(1 
H,s), 8.21 (1 
H,s ),8.34(1 
H,s) 



[0313] 

Working Example 75 

1 -methyl-6- {3 - (4 -bromophenyl ) - 1 H-pyrazole-4- yl } 
benzimidazole 

[0314] 

[Chemical Formula 118] 
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[0315] 

;§;flL TCI)2ml <D THF5ml ;§;'$(C-78 deg C ICT 
n- )\,*)* <*? A (1.6moI/!:n- ^ + U > ;§ 
;«)1.45ml EliSKlCT 20 ^fiitfl, 

tz 0 

CtllCHJgfflj 74 01b£% 257mg CD THF5ml 
>50ml -CttthLfco 

D'JKCD THF;§;£ 5mi £2)Q;L, SSfCT 2 ftffi 
7K 10ml £An*. «ETI= THF £g£^£<t. 

C*i£;it» % &ti&,CH 2 CI 2 J:US^ fl a B 

130mg) o 

m.p.:273 deg C 

MS:353(MH + ) 

'H-NMR(DMSO-d 6 ) 
(ppm):3.76(3H,s),7.01(lH > dd > J=1.6 l 8.4Hz),7.35(2H,d,J 



[03 15) 

trimethylsilyl diazomethane (Approximately 10% n- hcxanc 
solution. TCI ) in THF 5 ml solution of 2 ml - with 78 deg C 
20 min itagitated with same temperature n- butyl lithium (1.6 
mo 1/1: n- hexane solution ) including 1.45 ml. 

20 min applying THF 5 ml solution of compound 257 mg of 
Working Example 74 in this, whiledripping, temperature rise 
doing gradually 2 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 50 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

In residue which it acquires 2 hours it agitated with room 
temperature including THF solution 5 ml of 1 Mtetra butyl 
ammonium fluoride. 

Including water 10 ml, when THF is removed under the 
vacuum, precipitation occurred. 

When it filters this, after water wash s drying, 
recrystallization does from the CH 2 CI 2 title compound it 
acquired (yield 130 mg ) as white crystal. 

m.p.:273 deg C 

MS:353 (MH + ) 

<5 

-8.4Hz) J 7.48(lH,br,s),7.47~7.55(2H,m) 3 7.55(2H,d ) J=8.4Hz),8.14(lH,s) 



<SL 

(DI 

(PP 
H,s 
H,c 
Hz 
H,c 
7.4 
H,t 
7.5 
H,r 
H,c 
8.1 



[0316] 

mmw 76 



[0316] 

Working Example 76 
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6-[2-v7/-2-(4-t 8 'Jv;U)XT^;U] f = 
[l,2-aJtT';i?> 




6 - {2 -cyano -2- (4 -pyridyl ) ethcnyl } imidazo { 1 and 2 -a } 
pyridine 

[0317J 

[Chemical Formula 1 19) 



[0318] 

^5y7Cl,2-a)lf'JS;>-6-*y^>v7;u-rt:K 
297mg 4-t -, Jv>U7-th-hU^a»ffl 630mg 
£x$/-;u 10ml 28%^-h'^A> 
^5—1-0)/*/— ^;SSao.6ml*»il, £;ST'6 
«(llja»Lfc. 

(CHCl3-CHCI 3 /MeOH= 100/1 - 100/2) IC T tt 8 

f#btlf-(te J: 320mg) o 

'H-NMR(DMSO-d 6 ) 
(PP™):?-68(lH,d^ 



[0318] 

Melting imidazo { 1 and 2 -a } pyridine-6-carboxy aldehyde 
297 mg 4- pyridyl acetonitrife acetate 630 mg in ethanol 10 
ml, 6 hours it agitated with the room temperature including 
methanol solution 0.6 ml of 28% sodium methylate. 

When celite filtration after doing reaction mixture, solvent is 
removed from the reaction mixture, residue is refined with 
column chromatography (CHC I 3 ~CHC 
l 3 /MeOH=100/l — 100/2 ), title compound it acquired(yield 
320 mg ) as amorphous state solid. 



[03191- [0319] 

*^^ j77 Working Example 77- 

SnfSr^ 1 "'^^^- 4 '^^^^ 6 * {3 " (4 ) - 1 H-pyrazole-4-yl } imidazo {1 and 2 

/LU-aJfc'Jv-/ -a {pyridine 

[0320] [0320] 

120 V [Chemical Formula 120] 
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[0321] 

, TCI)2.8ml <D THF6mI ;§;$fC-78 deg C C 
T n-^>;U'J^^ A(l.6mol/!:n-^ + ^>;§ 
;#)2.1ml £hQ^ s ffi : &&lZX 20 ftmm#Ltz 0 

Ztllznnm 76 OHbftfe 320mg 0 THF6m! 

> 50ml "CftJiiiLfctC^ ^a e 8 ^ffiU: fl 
P'JK<D THF 3ml g;gfzT 1.5 &# 

7K 10ml £»D;t, ;7UETfC THF £gfrf 

7K;5fe, CH 2 CI 2 , IPE cfciJH 

tltzWM. 65mg) 0 
m.p.:246 deg C 
MS:262(MH + ) 
'H-NMR(DMSO-d 6 ) 

(ppm):6.98(lH,dd,J=I.4 5 9.2H2),7.38(2H,d,J=5.8Hz),7. 



[0321] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution, TCI ) in THF 6 ml solution of 2.8 ml - with 78 deg 
C 20 min itagitated with same temperature n- butyl lithium 
(1.6 mol/1: n- hexane solution ) including 2. 1 ml. 

20 min applying THF 6 ml solution of compound 320 mg of 
Working Example 76 in this, whiiedripping, temperature rise 
doing gradually 2 hours it agitated. 

Including saturated ammonium chloride solution, when it 
extracts with dichloromethane 50 ml, crystal precipitated. 

In crystal which it acquires 1.5 hours it agitated with room 
temperature including THF solution 3 mi of 1 Mtetra butyl 
ammonium fluoride. 

Including water 10 ml, when THF is removed under the 
vacuum, precipitation occurred. 

When it filters this, after water wash, drying, 
recrystallization does from the CH 2 CI 2 , IP E title compound 
it acquired (yield 65 mg ) as light brown crystal. 

m.p.:246 degC 

MS:262 (MH + ) 

49(IH,d>9.2Hz)7.52(lH ) d,J=l.4Hz)J.87(!H,s),8.47(2H J d,J-5.8Hz),8.49(IH,bi 



[0322] 

Production Example 14 
diethyl (1 -cyanoethyl ) phosphonate 
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[0323] 
[It 121] 



X 



(EtOfcf^ CN 

1 
0 



[0323] 

[Chemical Formula 121 J 



[0324] 

l,2-v>h*vX*> 8ml iCrtJRIt + MJ^A 
(Ca.60% in mineral oil)201mg $ SK)f)£-ri\ -£*C 
lIvX^UvT^^U?**?**— K 887mg 
$^Q^fr 0 

730mg g;ST' 1 .5 fiTAtilWUz. 

7K£ 5ml ft];L?rJD*/UA 30ml TftftrJU &7k 

ffll^fc(itt* 950mg) e 
[0325] 

mmm 78 

l->^;i/-6-(2-v7Al-^D^-;U)K>X-f = y 




[0324] 

sodium hydride (Ca.60% inm ineral oil ) suspension doing 
201 mg in I and 2 -dimethoxycihane 8 ml, itadded diethyl 
cyanomethyl phosphonate 887 mg there. 

1.5 hours it agitated with room temperature 1 hour after 
agitating,including methyl iodide 730 mg with room 
temperature. 

It extracted water with 5 ml adding chloroform 30 ml, dried 
with the anhydrous magnesium sulfate. 

Those which solvent removal are done while it was a crude 
purification were used for thefollowing reaction, (yield 950 
mg). 

[0325] 

Working Example 78 

1 -methy!-6- (2 -cyano -1- propenyl ) benz -<5 Dahl 
[0326] 

[Chemical Formula 122] 



[0327] 

^K^t KP"7^> 5ml IC7kSHb:fHJ^A 
(Ca.60% in mineral oil)206mg £$*;5£t!\ tZ- 
Ki/X^Ufl-vT/X^U)****— h 950mg 
(DTHF5ml ;"§;S$*D^fc 0 

0 deg C V 1 B*nH«ttLfcO>% > 8 <Dit£ 

%> 720mg <D THFIOmI *D^T . 0 deg C T* 



[0327] 

sodium hydride (Ca.60% inm ineral oil ) suspension doing 
206 mg in tetrahydrofuran 5 ml, it added the THF 5 ml 
solution of diethyl (1 -cyanoethyl ) phosphonate 950 mg 
there. - . 

Furthermore 2 hours it agitated with 0 deg C 1 hour after 
agitating,including THF 10 ml solution of compound 720 mg 
of Production Example 8 with 0 deg C. 

In reaction mixture after extracting with dichlorbmethane 
including water, the water wash, you washed organic layer 
next with saturated saline, dried with anhydrous magnesium 
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sulfate. 

f?AcHa?^ S °' VCm rem ° Val 3ftCr doi ^ '« rer - d W«" gel column 

{f^ft/- 3 " mg c niomatography(CHCI 3 ) ( title compound 200 mg acquired. 

'H-NMR(CDCI 3 ) 

(PP™)-2.22(3,id,J=..6Hz),m^ S'a^r 

(ppm ): 2.22 
(3 H,d,J---1.6 
Hz), 3.88(3 
lis), 7.29(1 
H,dd,J=l. 6,8.4 
Hz), 7.34- 
7.38 (2 H,m), 
7.81 (1 
H,d,J=8.4 
Hz),7.94(I 
H >s) 

[0328] [032g] 

^ f?j79 Working Example 79 

xSiv^ 1 - methyi - 6 - (3 -ethyl-lH.pyrazole-4- yl ) benzimidazole 

[0329] 

[Chemical Formula 123] 




[0330] 

MJ^^v^Uv7y^>(fa 10%n-^++h> 
;§;&)2.45ml CD THF5ml ;*§;ft(C78 deg C ClT 
n- ? f it- 'J f ^ A (1 .6moI/I:n- ^ * -y- > ;§ 
ft)]. 8ml ZtilXs ® : &BLlzx 20 #BIHI#Lfc. 

-tlfC^M^I 78 (7) it Sty 200mg CD THF5ml 
& 4.5 «HH«#Lfc. 

□ UKCO THF 7ml ^Q*, £;£|CT 2 5 B# 



[0330] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 5 ml solution of 2.45 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/l: n- hexane solution ) including 1.8 ml. 

20 min applying THF 5 ml solution of compound 200 mg of 
Working Example 78 in this, whiledripping, temperature rise 
doing gradually 4.5 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 50 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

In residue which it acquires 2.5 hours it agitated with room 
temperature including THF solution 7 ml of 1 Mtetra butyl 
ammonium fluoride. 
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^-(CHCIj/MeOIMOO/l- 100/2- 100/10)1= 

(CH 2 Cl 2 /Acetone= 1/2)1= T««f4i.«a<t 
^^^;ii>S&^ 0 B a i:Lr}#bti^(i|Xl 80mg) o 

m.p.:!98degC 

MS:2I3(MH + ) 

'H-NMR(DMSO-d 6 ) 

(ppm):2.39(3H,s),3.83(3H t s) ) 7.28(lH,dd,J=1.6,8.4Hz),7 



1996-7-16 

When THF is removed under vacuum, including water 10 ml 
precipitation occurred. 

When it filters this, after water wash, drying, after refining 

with the column chromatography (CHC 

l 3 /MeOH= 100/1 -1 00/2- 100/10 ), it refines for second time 

with column chromatography (CH 2 Cl 2 /Acctone=l/2 ), title 

compound it acquired (yield 80 mg ) as pale yellow crystal. 

m.p.:198 deg C 

MS:2I3(MH + ) 

6 

55( 1 H,d, J = 1 .6Hz),7.62( 1 H,d, J=8.4Hz),8. 12(1 H,s), 1 2.60( 1 H,br,s) 



[0331] 
mm&l 80 

l->f;U6-[2-v7/-2-(2-^a^7iz^)xf^ 




[0331] 

Working Example 80 

1 -methyi-6- {2 -cyano -2- (2 -bromophenyl ) ethenyl } benz 
-f5 Dan! 

[0332] 

[Chemical Formula 124] 



[0333] 

Kitffll 8 <Dit$m 243mg,2-^Q^7x-^7 
-feh-MJyU 302mg £x£/-;u 8ml f=;gfl?£ 
tt,28%f-h»;^A>^7-h 0.1ml £AQ*0 deg 
C T? 3 B$fH], ^LNTJSST- 4 B#ra1. -J-LT 4 deg 

^ ^ ^<-(CHCl 3 only-CHCl 3 /MeOH= 100/1)1= 
ftfcOttl 320mg) o 



[0333] 

Melting compound 243 mg, 2- bromophenyl acetonitrile 302 
mg of Production. Example 8 in ethanol 8 ml, with 0 deg C 3 
hours, nextwith room temperature 14 hours it agitated with 4 
hours, and 4 deg C including28% sodium methylate 0. 1 ml. 

When solvent is removed from reaction mixture, residue is 
refined with column chromatography (CHC l 3 on!y— CHC 
l 3 /MeOH= 100/1 ), mixture which includes title compound 
acquired (yield 320 mg). 



<sup> 1 H 
(DMSO-i 
(ppm ): 2 
H,s ), 3.8 
H.s), 7.2 
Hidd f J=l 
Hz ),7.5! 
H,d,J=I.( 
7.62(1 
H,d,J=8.4 
8.12(1 
H,s),I2.< 
H,br,s ) 
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[0334] 

l-^^;U-6-[3-(2-^n^E7x-;U)-lH-t 0 7V~;U 




[0334] 

Working Example 81 

I -methyi-6- {3 - (2 -bromophenyl ) - 1 H-pyrazole-4- yl } 
benzimidazole 

[0335] 

[Chemical Formula 125] 



[0336] 

MJ^;Uv^Uv77>£>(;ft 10%n-^*^> 
;§;$)1.65ml 0) THF5ml ?§;^fZ-78 deg C \ZX 
n- J =f- )l U ^ ^ A (1.6mol/l:n- ^ ^ ^ > ; g 
«)1.2ml %m?L. f^SSfCT 20 »BB|«#Lfc. 

CjlC^ffifH 80 320mg tf) THF3.5ml 

>50ml -CfAtBLfcc 

□ THF ;§;$ 3ml * AO*. fiSCt 3 B$ffi 
* 10ml £1)0*., JSETI:: THF £§?£-T3<!:, 

?<f — (CH 2 CI 2 /McOH= 1 00/ 1 )f c r ffi $g L tz o 

CH 2 CI, «fcy»fSi^*£«HfcS1ftA<efee 
3<tLT?#b*lfc(teJ| 30mg) o 

m.p.:263 deg C 

MS:353(MH + ) 

'H-NMRCCDCIb) 



[0336] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 5 ml solution of 1 .65 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/1: n- hexane solution ) including 1.2 ml. 

20 min applying THF 3 .5 ml solution of compound 320 mg of 
Working Example 80 in this, whiledripping, temperature rise 
doing gradually 2 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 50 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

In residue which it acquires 3 hours it agitated with room 
temperature including THF solution 3 ml of 1 Mtetra butyl 
ammonium fluoride. 

Including water 10 ml, when THF is removed under the 
vacuum, precipitation occurred. 

It filtered this, after water wash, drying, refined with column 
chromatography (CH 2 CI 2 /MeOH= 100/1 ). 

When recrystallization it does from CH 2 CI 2 , title compound it 
acquired (yield 30 mg ) as the white crystal. 

m.p.:263 deg C 

MS:353 (MH + ) 



(PP™)370(3H,s)JJ5(IH,dd^^ 
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[0337] 
HJS0>] 82 

l->f;i/-6.[2-y7A2.(4^DQ7iZ^)xf- 

[0338] 
[<fcI26] 




[0337] 

Working Example 82 

1 -methyl-6- {2 -cyano -2- (4 -chlorophenyl ) cthenyl } benz 
<T= Dahi ■ 

[0338] 

[Chemical Formula . 126] 



[0339] 

SSia«8 0ik^tt3OOmg,4-^Da7x-;i/7-t: 
h-h';;U291mg$-X^y-;u !5ml !:i;gflg?-rj\ 
28%±K'JOA>^7-hCD>^y-;U;§;$ 
0.15ml £jQ;L^;g-C 2 B*[B|»t#Lfc. 

(CHCl 3 /MeOH= 1 00/2) IC TfiSKt*& 

*lfc(4Xl: 480mg) o 
'H-NMR(CDCI 3 ) 

(ppm):3.93(3H,s),7.44(2H ) d,J=8.4Hz),7.62-7.66(3H 



[0339] 

Melting compound 300 mg. 4- chlorophenyl acetonitrile 291 
mg of Production Example 8 inethanol 15 ml, 2 hours it 
agitated with room temperature including methanol solution 
0.1 5 ml of 28% sodium methylate. 

When solvent is removed from reaction mixture, residue is 
refined with column chromatography (CHC 
! 3 /MeOH=I00/2 ), title compound it acquired (yield 480 mg ) 
as amorphous state solid. 



i ) m),7.67(lH J s),7 ; 85(lH,d,J=8.4H2),7.98(lH ) s) l 8.23-8.24(lH,m) 



[0340] 

mmm 83 



[0340] 

Working Example 83 



<sup>lH-nmr 
(CD CI 3 );de 
(ppm): 3.93 
(3 H,s ), 7.44 
(2 H,d,J=8.4 
Hz ), 7.62- 
7.66 (3 H,m), 
7.67(1 H,s ), 
7.85(1 
H,d 3 J=8.4 
Hz ),7.98(1 
H,s ), 8.23 - 
8.24(1 H,m) 
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[it 127] 




1996-7-16 



1 -methyl-6- {3 - (4 -chlorophenyi ) - 1 H-pyrazole-4- v! } 
benzimidazole 

[0341] 

[Chemical Formula J 27] 



[0342] 

;§;S)3.95ml (J) THF8m! ;§;$(Z-78 deg C IZT 
n- Z) ^ 'J J- A (1.6mol/l:n- ^ ^- > ;§ 

«)2.9mi raa« izr 20 »nn«#Lfc. 

-^llr^JE^J 82 C0ik^%| 480mg C7) THF8ml 
>50mJT?l4tbLfco 

O'JKO) THF 8ml ^;g(zr 2 5 B$ 

M«#Lfc. ' * ' 

7K 20ml $JDA»ETIC THF £<g£t£>t )t 
-(CHCl 3 /MeOH= 100/1-1 00/2) I " T M gj L 

tz O 

tLTf»b*lfc(Jttl 232mg) 0 
m.p.:268 deg C 
MS:309(MH + ) . 
'H-NMR(DMSO-d 6 ) 



[0342] 

trimethylsilyl diazomethane (Approximately 10% n-hexane 
solution ) in THF 8 ml solution of 3.95 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/1: n- hexane solution ) including 2.9 ml. 

20 min applying THF 8 ml solution of compound 480 mg of 
Working Example 82 in this, whiledripping, temperature rise 
doing gradually 1.5 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 50 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

In residue which it acquires 2.5 hours it agitated with room 
temperature including THF solution 8 ml of I Mtetra butyl 
ammonium fluoride. 

When THF is removed under vacuum including water 20 ml, 
precipitation occurred. 

It filtered this, after water wash, drying, refined with column 
chromatography (CHC l 3 /MeOH= 100/1- 100/2 ). 

When recrystallization it does from CHC I,, title compound it 
acquired (yield 232 mg ) as the white crystal. 

m.p.:268 degC 

MS:309 (MH + ) 



(ppm):3.76(3H,s),7.02(lH,d^^ 



<sup>lH-nmr 
(DMSO-d 6 );de 
(ppm):3.76 (3 
H,s ), 7.02(1 
H,dd,J=l. 6,8.4 
Hz), 7.31 - 
7.45 (4 H,m), 
7.48(1 
H,br,s ), 8.15 
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[0343] 

Kittw 15 

[0344] 

4-7£y:?x-;u7'-trh-Mj;u 

lit 128] 
Hp 




[0343] 

Production Example 15 
[0344] 

4 -amino phenyl acetonitrile 
[Chemical Formula 128] 



(I H,s),I3.10 
(I H,br,s) 



[0345] • 

4--hD7x-;UT't:h^h , ;)U 3.253g 

Jl 30mL TWFSml a>;B£E«II;S«U -fell 

!0%/^vOA^-^> 2.95g ZBMZVtzo 

fifE3R£#*"C«SlU 20 #El%L<til 
WLtz. 

'J i)^' 1^ 7 A ^ D 7 F ^ 7 ; - 
(CHCI 3 -CHCI 3 /MeOH=]00/l-100/2)T«S(L 
r«Ufc**S55ttffl#tLr 1.780g f#fc 0 



'H-NMR(DMSO-d 6 ) 
(ppm):3.74(2H,s),5.09(2H,br J s) ) 6.56(2H,d J J=8.4Hz),6.96(2H ) d,J=8.4Hz) 



[0345] 

4 -nitrophenyl acetonitrile 3.253g were melted in mixed 
solvent of methanol 30 mk THF 5 ml, 10% 
palladium-carbon 2.95g thesuspension was done there. 

It substituted reaction system with hydrogen, 20 hour agitated 
extremelywith room temperature. 

eelite filtration after doing reaction mixture, solvent removal 
it did refined with the silica gel column chromatography 
(CHC 1 3 -CHC l 3 /MeOH= 100/ 1 — 100/2 ) and 1.780 g it 
acquired with title compound as wax condition solid. 



[0346] 

nam 16 

4-(N,N-v>^;u75ypx-;uT-trh^h , >i^ 
[0347] 

lit 129] 




CN 



<sup> 1 H-nmr (DMSO-d* ),de (ppm ): 
3.74 (2 H,s), 5.09 (2 H,br,s ), 6.56(2 
H,d,J=8.4 Hz ), 6.96 (2 H,d,J=8.4 Hz ) 



[0346] 

Production Example 16 

4 - (N, N- dimethylamino ) phenyl acetonitrile 

[0347] 

[Chemical Formula 129] 



[0348] 

*-7*S7x-)i,T-\Lh-W))\s 1.780g £ 37%* 
;U7^>;K;g;«15mllC;gfl¥U * CfC^SS 10ml 
£)m?lt 10 B#ra»J»iS3SLfc. 



[0348] 

It melted 4 -amino phenyl acetonitrile 1.780g in 37% formalin 
aqueous solution 15 ml, 10 hours heating and refluxing it did 
there including the formic acid 10 ml. 

It neutralized reaction mixture with sodium hydrogen 
carbonate, extracted with chloroform. 

water wash, you washed organic layer next with saturated 
saline, after drying with anhydrous magnesium sulfate, 
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(PPm):2.85(6H > s),3.82(2H > s) ) 6.69(2H,d,J=8.8H 2 ),7J](2H > d,J-8.8Hz) 



1996-7-16 

solvent removal you did, it refined with silica gel column 
chromatography (CMC l 3 ) and 180 mg it acquired with title 
compound as wax condition solid. 

8 <sup>IH-nmr (DMSO-d 6 );de (ppm ): 2.85 



T0349) 

&mm 84 

I->^;U-6-[2-v7/-2-(4-v>^;u7 7 = /7x- 

[0350] 
t it 130] 



(6 H,s ), 3.82 (2 H,sJ,6.69 (2 H,d,J=8 8 
Hz), 7.11 (2 H,dJ=8.8Hz) 




[0349] 

Working Example 84 

1 -mcthyl-6- {2 -cyano -2- (4 -dimethylamino phenyl ) 
etheny! } benz -f 5 Dahl 

[0350) 

[Chemical Formula 130] 



[035J] 

Kitffl 8 (DitSfy I21mg, 4-(N,N-v^U7* 
/)7x~yU7-t?h-h'J;i/ 120mg £x2y-;u 
4ml (C;g«$ 28%^HJ^ A^-^-h 
0.03ml ^^^S;g"C 6.5 fcfflt* t$Lfc„ 

£/£;«(:: IN-HC1 0.5ml £1)U7Ltz<J)*> % 

7TX«B*iLTf»btLfc(Jttl l40mg) o 
'H-NMR(CDCI 3 ) 

(ppm):3.02(6H,s) 1 3.88(3H,s),6.74(2H,d,J=9.2Hz),7 



[035 1] 

Melting compound I2l mg, 4- (N, N- dimethylamino ) 
phenyl acetonitrile 120 mg of Production Example 8 in 
ethanol 4 ml, 6.5 hours itagitated with room temperature 
including 28% sodium methylate 0.03 mi. 

After adding I N- HCI 0.5 ml to reaction mixture, solvent was 
removed, it melted residue in chloroform and washed with 
saturated aqueous sodium bicarbonate solution. 

After drying organic layer with anhydrous magnesium sulfate, 
when solvent is removed, the residue is refined with column 
chromatography (CMC l 3 ), title compound it acquired (yield 
140 mg ) as the amorphous state solid. 

50 OH,s),7.57(2H l d,J-9.2H^ 
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[0352] 

l->^;U-6-C3-(4.v>^VU7S/7x-;U)-IH-t° 

[0353] 
[it 131] 



NMe 2 




[0352] 

Working Example 85 

1 -methyl-6- {3 - (4 -dimethylamino phenyl ) - 1 
H-pyrazole-4- yl } benzimidazolc 

[0353] 

[Chemical Formula 131] 



[0354] 

^)*=f-)l^))l\>7*J*^(fo 10%n--\^^> 
;§;$)1.83ml (T) THF4ml ;§;gll-78 deg C ICT 
n^^ib'Jf (1.6mo!/l:n- 'N * +f > ;g 
;S)1.35ml ESSlZT 20 »PJ1»»L 

tZo 

ZtHzmfcWl 84 0)it£fa 140mg CD THF5ml 

b 4 £$p B im#L/zo 

tt»ttft7>t-^A»a*ftiil, Wan** 

>50m|-CtttrJL/z o 

f*btLfc»/*: 1M xr^^UT^-OA? ' 
□ UKCO THF 3ml * flO*, SSICT 2 BtflQ 

7jC 10ml METIC THF £g£-f 

7-r-(CH 2 Cl2/Acclonc=l/2)l=T«Kr*t. IS 
40mg) e 

m.p.: 199-201 deg C ' 
MS:318(MH + ) 
'H-NMR(DMSO-d 6 ) 

(PpHi):2.85(6H,s),3.78(3H,s),6.66(2H^ 



[0354] 

trimeihylsily! diazomethane (Approximately 1 0% n- hexane 
solution ) in THF 4 ml solution of 1.83 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/1: n- hexane solution ) including 1.35 ml. 

20 min applying THF 5 ml solution of compound 140 mg of 
Working Example 84 in this, whiledripping, temperature rise 
doing gradually 4 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromethane 50 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

In residue which it acquires 2 hours it agitated with room 
temperature including THF solution 3 ml of 1 Mtetra butyl 
ammonium fluoride. 

Including water 10 ml, when THF is removed under the 
vacuum, precipitation occurred. 

When it filters this, after water wash, drying, refines with 
column chromatography (CH 2 Cl 2 /Acetone=J/2 ),titie 
compound it acquired (yield 40 mg ) as pale yellow crystal. 

m.p.: 199-201 deg C 
MS: 31 8(MH + ) 
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[0355] 

nmm 86 

[0356] 
[ft 132] 




[0355] 

Working Example 86 

1 -methyl-6- {2 -cyano -2- (2 -pyridyj ) ethenyl } benz 

[0356] — 
[Chemical Formula 132] 



[0357] 

SligflJ 8 <Dfc£#3 32lmg. 2-t°'Jv;i.7-th- h 

V/U 254mg | 2m | Icjgfl?^^ 28% 

f 0.1ml tin 

2.5 W B im#Lf; 0 

? ^ 7f-(CH 2 Cl 2 /MeOH= 1 00/1 )|- T ffi SJ f -5 
^./=(lRfi 460mg) 0 



[0357] 

Melting compound 32 1 mg. 2- pyridyl acetonitrile 254 mg 
of Production Example 8 in ethanol 12 ml, 2 5 hours it 

TZ^TtTZ ,empcrature inc,udi ng ethanol solution 
v. I ml of 28% sodium methylate. 

When solvent is removed from reaction mixture, residue is 
relined with column chromatography 
(CH 2 CI 2 /MeOH=100/l ), title compound it acquired (yield 
460 mg ) as amorphous state solid. 



'H-NMR(DMSO-d 6 ) 
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[0358} 

Working Example 87 

1 -methyl-6- {3 - (2 -pyridyl ) - 1 H-pyrazoIe-4- yl } 
benzimidazole 

[0359] 

[Chemical Formula 133] 



[0360] 

;§;$)4.3ml (D THF12ml ;§;$!Z-78 deg C |ZT 
n- -J T Jl 'J ^ 0 A (1.6mol/l:n- ^ 4- > ;§ 
;$)3.Iml £2)0*, ®;&1*lZZ 20 ^mtfUro 

ZtUznt&m 86 <7)it£%! 460mg O THF8ml 
b 1.5 B#|H]«t**Lfco 

>50mIT?tettL/r o 

O'JKfl) THF 15m! £ft]jL ^-glCT 3 &# 
7K 30ml £in*, ;)SSTfC THF £g£"f 

^~(CH 2 Cl 2 /Acetone=l/2)lCT*S^Lfco 

CH 2 CI 2 -Et 2 0 ^US^a B B t*i:^SI^^^^;ii> 
«fe«S£LTf**;hfc(itti: 289mg) 0 

m.p.:239 degC ■ 

MS:276(MH + ) 

'H-NMR(CDCI 3 ) 

(ppm):3.85(3H i s),7. 1 9( 1 H,ddd,J= 1 .4,4 8,8.0Hz),7.30( 



[0360] 

trimethylsilyl diazomethane (Approximately 10% n- hexane 
solution ) in THF 12 ml solution of 4.3 ml - with 78 deg C 20 
min itagitated with same temperature n- butyl lithium (1.6 
mol/l: n- hexane solution ) including 3.1 ml. 

20 min applying THF 8 ml solution of compound 460 mg of 
Working Example 86 in this, whiledripping, temperature rise 
doing gradually 1.5 hours it agitated. 

Including saturated ammonium chloride solution, it extracted 
with dichloromcthane 50 ml. 

fraction collection it did organic layer, dried with anhydrous 
magnesium sulfate, removed solvent. 

In residue which it acquires 3 hours it agitated with room' 
temperature including THF solution 15 ml of 1 Mtetra butyl 
ammonium fluoride. 

Including water 30 ml, when THF is removed under the 
vacuum, precipitation occurred. 

It filtered this, after water wash, drying, refined with column 
chromatography (CH 2 Cl 2 /Acetone=l/2 ). 

When recrystallization it does from CH 2 CI 2 -Et 2 0, title 
compound it acquired (yield 289 mg ) as the pale yellow 
crystal. 

m.p.:239degC 
MS:276 (MH + ) 



lH,d,J=8.0Hz),7.35(lH,dd,J^ 
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